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THURSDAY, OCTOBER 30, 1902. 


MODERN SCIENTIFIC GEOGRAPHY. 

The Nearer East. By D. G. Hogarth, M.A. (The 
Regions of the World. Edited by H. J. Mackinder, 
M.A.) Pp. xvi+296. (London: Heinemann, 1902.) 
T has long been a reproach to the British nation that 

it, the greatest, if not the only real, colonising nation 

of the West, undoubtedly also the most travelled nation 
of the world, devotes less time and trouble to the study 
of geography than any other people. The manner in 
which geography is taught, or rather is not taught, in 
our great public schools is indeed more than a reproach 
to England, it is a disgrace. Great geographers we 
have had and have; our disgrace lies in the fact that 
geographical instruction is well-nigh omitted from the 
curriculum of the schools which our upper classes are 
accustomed to patronise, our reproach in the fact that the 
average English “ classical ” schoolmaster would probably 
prove ill-fitted to impart such instruction were he given 
the opportunity and the means of doing so. What average 
“educated” Briton could answer a series of simple 
questions on the geography, commerce and politics of 
the Persian Gulf? Yet a German observer would. 
probably consider it remarkable that the citizen who may 
have ere long to cast his vote this way or that as to 
whether Russia is to be peacefully allowed to extend her 
sway by Teheran to Bushire and Bandar Abbas, or is to 
be forcibly prevented from doing so by war, should know 
practically nothing of a matter which may have an out- 
come most vitally affecting his empire and himself! 

Of late, however, we seem to be trying to improve 
ourselves a little in this matter of general geographical 
knowledge. The University of Oxford has created a 
Readership in Geography, and it could have found no 
better man to fill the post of Reader than Mr. Mackinder, 
whose energetic geographical propaganda is deserving 
of the highest praise. The series of handy and useful 
books entitled “The Regions of the World,” of which 
he is editor, does indeed “supply a long-felt want,” for 
it is calculated to supply, not only valuable books of 
reference to the merchant and the politician, and inter- 
esting, manuals for Selbstunterricht to the don and the 
schoolmaster, but also readable and informing volumes 
which will reach the average patron of Mudie’s Select 
Library, which is exactly what one wants. 

The preparation of the volume which deals with the 
“Nearer East” has been confided by Mr. Mackinder 
to hands in all respects fitted to deal with it. 
Few know the lands of the Levant better than Mr. 
Hogarth, and though he may not have seen the Arabian 
waste or the wall of Elburz with his own eyes, yet no 
reader of his book can doubt his capacity to use the eyes 
of others to the best advantage, and it can certainly be 
said that the portions of his work which deal with 
Arabia and with Persia suffer in no way from the fact 
that he himself has not yet visited those countries. 
They emphatically give the lie to the pretension that no 
man may write a book about a country unless he has 
been there himself. 

As to the limits of the “Nearer East” opinions may 


differ. Mr. Hogarth rules out the whole north coast 
of Africa west of Egypt ; yet Cyrenaica and Tripoli are 
of the Nearer East, and, though we may consent to omit 
Algeria because Algiers is a French city, surely Morocco 
is of the East Eastern. But Mr. Hogarth sets his frontier 
in the Libyan Desert, and, all things considered, we have 


_no fault to find with him for having done so. 


The boundary-line of his territory runs eastward from 
the northernmost limits of Albania across the “ Balkan 
Peninsula” to the Black Sea coast of Eastern Rumelia ; 
thence to the Caucasus and the Caspian, and then south- 
eastward across the desert which divides Khorasan from 
Kerman and Irak to the limit of Baluchistan on the 
Indian Ocean ; thence round Arabia and up the Red Sea 
to a point on a line with Aswan ; then along the historical 
southern boundary of Egypt proper to the Western 
Desert, and so northwards west of the Oases up to and 
across the Mediterranean and up the Adriatic to his 
starting point. 

The author deals with the various lands comprised within 
this boundary in this order: first, “‘ The Balkan Belts,” 
then “ The Asian Ascent,” then “The Central Upland,” 
then “ The South-western Plains,” lastly ‘‘ Egypt.” In the 
“First Part” of the volume these lands are thus generally 
described ; then foilow three chapters on their geological 
structure, their climates and their “ Physical Circum- 
stance.” Inthe “Second Part” the human inhabitants 
of the Nearer East first appear upon the scene, in 
chapters dealing with their distribution and grouping, 
the products of their lands, their communications, and 
their life under the varying conditions which obtain in 
the various regions described. A chapter on “ World 
Relation” finishes the book. Maps are frequent and, 
on the whole, good. 

This is a modern scientific geography book, systematic 
in plan, clear and picturesque in description, and, above 
all, “giving to think.” 

Upon the excellence of the general plan of the work 
we need enlarge no further. So far as description is 
concerned, what could be better than the following im- 
pression of the great island which fences in the Hellenic 
world to the south with its mighty mountain barrier :— 


“A serrated and shaggy wall, rising from a wind- 
tormented, inhospitable sea, and interrupted by three 
main depressions, of which two are low; little locked 
pans and long verdant valleys, hidden inland behind 
spurs ; spontaneous vegetation wherever the north wind 
is shut away—such is the impression left by Crete” (p. 123) ? 


Or take this, of the Egyptian desert (p. 142) :— 


“ The Egyptian wastes are of limestone formation from 
the sea to Silsileh... . Accordingly, except between 
Silsileh and Aswan, the traveller will expect to find in 
the desert all varieties of contour, hill and cliff, valley 
and gorge, beds of streams and of tributary rivulets ; 
yet neither verdure nor water, but a skeleton of earth, 
such a landscape as may be imagined in the moon. .. . 
And here and there in the hollows and wadis will be even 
such tussocky vegetation as camels love, drawing its life 
from a hidden humidity . . .” 


Space forbids our giving the whole of the description 
which follows of the prospect which greets the desert 
traveller on his arrival on the brink of the Nile valley ; 
we must therefore content ourselves with the following :— 
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The Nearer East. By D. G. Hogarth, M.A. (The 
Regions of the World. Edited by H. J. Mackinder, 
M.A.) Pp. xvi+296. (London: Heinemann, 1902.) 
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Few know the lands of the Levant better than Mr. 
Hogarth, and though he may not have seen the Arabian 
waste or the wall of Elburz with his own eyes, yet no 
reader of his book can doubt his capacity to use the eyes 
of others to the best advantage, and it can certainly be 
said that the portions of his work which deal with 
Arabia and with Persia suffer in no way from the fact 
that he himself has not yet visited those countries. 
They emphatically give the lie to the pretension that no 
man may write a book about a country unless he has 
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Relation” finishes the book. Maps are frequent and, 
on the whole, good. 

This is a modern scientific geography book, systematic 
in plan, clear and picturesque in description, and, above 
all, “giving to think.” 

Upon the excellence of the general plan of the work 
we need enlarge no further. So far as description is 
concerned, what could be better than the following im- 
pression of the great island which fences in the Hellenic 
world to the south with its mighty mountain barrier :— 


“A serrated and shaggy wall, rising from a wind- 
tormented, inhospitable sea, and interrupted by three 
main depressions, of which two are low; little locked 
pans and long verdant valleys, hidden inland behind 
spurs ; spontaneous vegetation wherever the north wind 
is shut away—such is the impression left by Crete” (p. 123) ? 


Or take this, of the Egyptian desert (p. 142) :— 


“ The Egyptian wastes are of limestone formation from 
the sea to Silsileh... . Accordingly, except between 
Silsileh and Aswan, the traveller will expect to find in 
the desert all varieties of contour, hill and cliff, valley 
and gorge, beds of streams and of tributary rivulets ; 
yet neither verdure nor water, but a skeleton of earth, 
such a landscape as may be imagined in the moon. . . . 
And here and there in the hollows and wadis will be even 
such tussocky vegetation as camels love, drawing its life 
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“Small clumps of palms mark the villages, and now 
and again, but rarely, lengthen or widen out into larger 
plantations. What other trees there are, sycamores, 
tamarisks, or thorns, stand for the most part singly near 
the desert edge. The squat mud cabins, dominated often 
by the white ‘Italianate’ house of a shez#h, are raised a 
littie on their own débris. The long line of a curving 
dyke, carrying beside a canal a cultivation road or 
a railway, cuts the horizon. 
sails or a smoky funnel indicate the river; the chimney 
of a sugar factory is a landmark for miles. The rest is 
one flat stretch of varying hues, brown, green, red or 
yellow, according to the season, or is for two months a 
burnished sheet of inundation, now wider, now narrower, 
now defined by high cliffs, now melting into an easy 
gradient of desert, now more to east, anon more to west 
of the central stream. . . . Serious change in the land- 
scape occurs only far south and far north. Above Silsileh 
the green belt narrows to a thread. Golden ruin of the 
sandstone slides on the west almost to the margin of 
Nile, and low cliffs rise steeply to east with little interval 
of plain ; and presently, with the intrusion of plutonic 
rocks, the scenery loses all amenity and the river flows 
with obstructed current between beetling crags which 
only recede to admit the naked waste within a few yards 
of the stream. Far northward again the deep lands 
grow ever more salt and sodden, till reedy marsh super- 
venes and passes insensibly into permanent inundation ; 
and shallow and slimy meres with few intervals stretch 
all the length of the Delta base, washing their wavelets 
on the low sand hills and bars of stony beach, which 
scarcely keep out the discoloured sea.” 


Mr. Hogarth does not say much of the peculiar 
beauties of Egypt, beauties of distance and of light: 
the Arabian wall above Girga seen from the Libyan 
cultivation-border, nine or ten miles away, through and 
over a noonday haze ; the bastions of Kasr es-Sayad or 
the three peaks of Gebel el-Geir at sunset, salients aglow 
with richest rose, recesses blue with deepest indigo; 
Luxor approached across the western sands towards 
evening, when even that abominable castellated villa- 
residence which flies the Dutch flag cannot spoil the 
marvellous effect ; things not only not to be forgotten, 
but to be seen again, for no country excites in the minds 
of most such a Sehnsucht as Egypt. Greece does not ; 
were it not for her historical associations she would be 
of no more interest to the average man than is Albania ; 
she possesses naturally no such fascination as Egypt, 
beautiful as she is. 


“The natural beauties of Greece,” says Mr. Hogarth 
(p. 122), “are those of distance, beauties of outline on a 
large scale, beauties of white snows and grey rocks in 
juxtaposition to an ever present sea of deepest blue, 
beauties of opalescent lights cast by oblique rays shining 
through suspended dust raised by the daily winds,” 


Beauties of detail there are few; all is so patchy and 
scrubby. Yet what can be more delightful than the view 
as one descends to Marathon from above Araphén, 
looking over the broad Gulf of Petali to where Ocha 
raises its mighty snow-clad mass into the sky? Of the 
views of Greece from Lykabettos or from the splendid 
Frankish castle which crowns the Larissa of Argos we 
need not speak ; the first at least, or its smaller edition 
from the terrace of Niké Apteros, is almost too well 
known, especially at sunset ; but the second enables one 
to realise very well the small geographical extent of 
continental Hellas, for from the keep of the Larissa the 
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eye can range from Parnon to Parnassus, roughly then 
from Sparta to Delphi. 

Greece plays impudence to Egypt’s dignity. Mono- 
tonous this dignity may be, yet this very monotony only 
serves to make it the more impressive. Such beauty as 
Greece has Egypt does not possess, beauty of sea and 
snow-mountain ; yet nothing in Greece can so subdue the 
beholder to its fascination as can those interminable 
bastioned hills with the sand-billows washing half-way 
up their sides, those curving, branching wadis behind 
them where on the sand the once water-worn boulders lie 
blackened by ages of exposure to an unpitying sun, or that 
monotonous fen which with its palm-clumps, its strings of 
laden donkeys or camels winding their dusty way along 
the raised gisrs or causeways, its innumerable sasiyas 
each with its boy (in charge of the motive power, a pair 
of oxen or buffaloes), chanting his monotonous song in 
duet with the groaning of his machine as he is carried 
round and round, stretches away to where in the hazy 
distance a shimmering line of cliff marks the opposite 
limit of Egypt. Greece always interests and often 
charms ; Egypt zmponirt. 

We have said that Mr. Hogarth’s book gives the 
reader much to think about. Naturally this is very much 
the case when he touches on political matters. His 
touch is light, as befits a book of this kind ; his intention 
is simply to draw the reader’s attention to matters with 
regard to which it is necessary that he should form some 
opinion for himself. The Persian Gulf, for one example, 
the future of Arabia for another. Is the Power which 
holds Aden and Cairo and dominates Muscat and Kowét 
eventually to hold sway at Er-Riadh and Hayil either as 
she now rules at Ajmir or as she controls Bikanir or 
Baluchistan? This 1s a question which will have to be 
faced in the future. 

Mr. Hogarth’s appreciations of the peoples who 
inhabit the region which he describes are interesting ; 
his note on the modern Greek character (p. 241) is worth 
quoting :— 


“ Unprejudiced appreciations of the character of South 
Balkan peoples are very rare. The Greek character, 
especially, is seldom treated justly by a northern ob- 
server, apt to remember the ancient Hellene too much or 
too little. The Oriental element does not give endurance 
and dignity to Latin decadence in Greece as in Spain, 
because it is not due to the intrusion of a strong Oriental 
race. Tg be fair, the Briton must overcome his strong 
aversion to ideas without works. . . . In published ac- 
counts of the Greeks one has usually to do with social, 
religious, or scholarly idealists with little knowledge of 
the realities. To their views a course of Byron’s letters 
from Greece and Finlay’s final volume supplies a salutary 
corrective.” 


Strictly speaking, we miglit cavil at Mr. Hogarth’s 
attribution of modern Greek want of stedfastness and 
want of dignity to the intrusion of an Oriental race not 
so strong as that which has intruded into Spain. Dignity 
Spain has, but grit she has no more than Greece ; surely 
also the Turk is, as an Oriental, really stronger than, if 
not so dignified as, the Arab. 

An editorial note at the beginning of the book tells us 
that 


“ Owing to Mr. Hogarth’s absence in Crete at the time 
when it was necessary that this book should go to press, 
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a few errors have unfortunately remained uncorrected. 
These he has noted on p. xvi.” 

One or two have still escaped the author's notice. 
Muscat is ordinarily spelt by him “ Maskat,” but once 
“ Mascat” appears ; and no regular rule is followed with 
regard to the hyphening of Arabic compound names; thus 
we have “ Roba-el-Khali” (p. 73), but “ Wadi er Rumma” 
(p. 71), which is spelt “ Wadi-er-Rumma” in the index. 
So in other cases. The correct form, of course, is 
Roba el-Khali, Wadi er-Rumma ; only one hyphen is 
necessary. 

We are at one with Mr. Hogarth as to the unde- 
sirableness of too pedantically accurate a transcription 
of Oriental names, but it seems to us that “ Hadramut” 
and “Riad” would be better replaced by Hadhramut 
and Riadh, which we can pronounce even if the Germans 
cannot. And though Mr. Hogarth defies the pedant with 
his “ Bedawins,” we are unable to back him up in his de- 
fiance ; “ Bedouins” or “ Beduins ” may be all very well, 
but not “ Bedawins” ; either “ Beduins” or “ Bedawin,” 
one or the other. 

In the maps there are one or two mistakes which need 
correction ; for instance, in Fig. 36, “ Yidda.” In Fig. 
16 the railway is made to cross the Nile immediately 
south of Siut, which is itself placed much too far south. 
In reality the railway crosses further south than in the 
map, at the Nag’ HamAadi bend. South of Aswan, spelt 
here and in other maps “ Assuan,” the railway gets wrong 
again. There is no line between Shellal and Wadi 
Halfa, and there zs a line along the Nile bank south of 
Wadi Halfa, which runs as far as the Third Cataract, to 
Kerma. In Fig. 49 the Athens-Kephisia-Lavrion line 
is not inserted at all, nor is the new Athenian “ under- 
ground” from the Theseion vié Monasterdki to the 
Omonoias. It is true that these are only sketch- 
maps, but if the railways are inserted in them at all, 
they should be inserted correctly. In the fine ethno- 
graphical map opposite p. 176, we do not quite like 
the unhesitating colouring of Egypt with the Semitic 
yellow ; there should be some brown or other coloured 
stripes across it. Nor do we think that pure brown 
should begin with the Wadi HammAmat ; Nuba is not 
spoken north of Dardw, south of the 25th parallel, so the 
line should run north-eastward from Dardw to Kusér. 

Should there not also be some Magyar, Szekler and 
Teutonic stripes and spots in the portion of Hungary and 
Siebenbiirgen which comes into the upper left-hand 
corner of this map and is entirely coloured with Rumanian 


larger public than the members of scientific societies, 
and will probably not only cause its general readers to 
take an unwonted interest in geography, but will also 
direct their attention to threatening political questions 
for which sooner or later-they will be called upon to help 
to devise a solution. H. H. 


CHEMISTRY AND LIFE. 

Das Eisen als das thatige Prinzip der Enzyme und der 
lebendigen Substanz. Von N. Sacharoff. Pp. 83. 
(Jena: G. Fischer, 1902.) Price M. 2.50. 

HIS philosophical treatise, originally written in 
Russian, is presented to us in a translation by 

Dr. Rechtsamer. Without going so far as to say it is of 
the first importance, it may be safely affirmed that it will 
be welcomed by physiologists as a contribution to the 
discussion of the more obscure chemical processes con- 
nected with the life of the protoplasm. The author at 
the outset reviews the different hypotheses that have 
been advanced as to the intimate constitution of living 
matter, and finds them all unsatisfactory. He holds 
that the behaviour of protoplasm cannot be attributed 
to either its organisation, or its chemical composition or 
structure, and suggests that all the vital processes must 
be regarded as arising from a decomposition or splitting 
of the living substance in consequence of the access of 
oxygen, followed by a series of recombinations. Hence 
he turns to a study of the nature of this auto-decompo- 
sition with a view to determining its cause. 

Proceeding to the action of oxygen in the animal 
and vegetable cell, and seeking for something universally 
present therein which is capable of easy oxidation, and 
of yielding compounds which can be reduced again or 
further decomposed with comparative ease, he considers 
he has found it in minute traces of iron. He puts forward 
accordingly a hypothesis of his own, to the effect that 
the various vital phenomena of protoplasm are set up by 
the oxidation of a minute trace of iron contained in 


| the living substance, with subsequent or concurrent 


hydrolysis. 

This theory is examined at some considerable length 
in the subsequent chapters, attention being given first to 
enzyme action, which he takes as one of the most remark- 
able of the metabolic processes. His views on this 
point will not commend themselves to all physiologists, 
but he argues in favour of them with some skill. After 
reviewing the theories of enzyme action advanced by 


purple? It is true that the book does not deal with 
these parts at all, but if they are coloured in the map, the 
coloration should be correct. - 

For these cartographical slips Mr. Hogarth, of course, 
cannot be held entirely responsible. We point them 
out merely that they may be corrected in the second 
edition. They in no way detract from the value of the 
maps as a whole. 

One thing we regret, the absence of photographs. A 
few pictures of salient features of the land—a Greek isle, 
a desert wadi, a Cilician gorge—would have added greatly 
to the interest of the book. 

We welcome Mr. Hogarth’s work, then, not only as a 
notable contribution to geographical literature, but as a 
book which will—as is the idea of the series—appeal to a 
NO. 1722, VOL. 66] 


Liebig, Nageli, Berzelius, Wiirtz and more recent writers, 
| and quoting published experimental evidence of the action 
of several of these bodies, he suggests that the active 
principle of enzymes is a substance which is capable of 
auto-oxidation and auto-reduction, and that the working 
which they exhibit depends upon alternate oxidation and 
reduction of this active principle. An experiment of his 
own with papain may be quoted in illustration of his 
view. He prepared a solution containing 2 per cent. of 
papain and heated it to boiling. Taking another solution 
of the same enzyme, containing Io per cent., he prepared 
three tubes. No. 1 contained two drops of this active 
extract and 10 c.c. of the boiled extract; No. 2 two 
drops of the active extract with 10 c.c. of water ; No. 3 
10 c.c. of the boiled extract alone. He added to each a 
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measured amount of gelatin, on which papain works. 
No. 1 digested the gelatin much more rapidly than No. 
2, while No. 3 was inactive. As both Nos. 1 and 2 con- 
tained the same amount of active enzyme, he considers 
it certain that the boiled solution contained some con- 
stituent necessary for the action of the papain. The 
solvent action of papain on gelatin thus requires the 
presence of two substances, the enzyme itself, which is 
split up and destroyed by heating, and another substance 
which is contained in the heated enzyme. 

He considers subsequently at some length the group 
of oxidases, possessing in such a great degree the 
power of taking up oxygen and communicating it to the 
bodies which they attack. 

The conclusion is that there exists in all enzymes the 
substance already alluded to, and that this is an iron- 


containing nuclein. He gives the name dconuclein to 


this hypothetical body. 

It would be too long a task to follow the author 
through all the developments of his theory. They may 
be gathered from the statement he makes in his third 
chapter, that since the chemistry of all vital phenomena 
must be fundamentally the same, the processes which 
are the foundation of enzyme action must be also the 
foundation of all vital phenomena, and all must alike 
depend upon the oxidation of bionuclein. In his later 
chapters he deals with the behaviour of the cell sub- 
stance, the fusion of sexual cells, the phenomena of 
karyokinesis, the phenomena presented by. muscle and 
nerve and by the central nervous system. 

The treatise is one which is deserving of careful con- 
sideration, though it is doubtful how far many of the 
author’s conclusions will be held deserving of support. 


TWO ASPECTS OF THE THEORY OF 
PROBABILITY. 


Probabilités et Moyennes géométriques. By Emmanue 1 
Czuber. Translated into French by Herman Schuer- 
mans, with a preface by Charles Lagrange. Pp. 
xii + 244. (Paris: A. Hermann, 1902.) Price 
Fr. 8.50. 

Philosophical Essay on Probabilities. By Pierre Simon 
Marquis de Laplace. Translated from the sixth 
French Edition by Frederick Wilsen Truscott, Ph.D., 
and Frederick Lincoln Emory, M.E. Pp. iv + 196. 
(New York: John Wiley and Sons; London: 
Chapman and Hall, Ltd., 1902.) 

WE have here two books dealing with widely differen t 

aspects and applications of the theory of pro- 
bability. 

Prof. Czuber’s treatise is a collection of problems 
relating to probabilities in which the number of cases of 
success and failure, instead of being finite or at any rate 
discrete, is continuously infinite. The cases conside red 
relate to points chosen arbitrarily on a line, in a plane or 
in space, to lines drawn arbitrarily in a plane or in space, 
to surfaces taken arbitrarily in space, and to mean values 
depending on such random constructions. Such pro- 
blems have a great interest for the pure mathematician, 
and they lead to a number of apparent paradoxes de- 
pending chiefly on what is meant by “taken at random,” 


troversy. No better preparation for the study of such 
paradoxes can be suggested than a comparison of the 
results of choosing a point so that all values of its 
Cartesian coordinates are equally probable with the 
corresponding results when all values of the polar co- 
ordinates are equally probable. The author has made 
an extended study of the problems proposed by various 
English writers in the Educational Times, of the writings 
of French mathematicians, and in particular of the im- 
portant memoir of 1868 by Crofton. The result of this 
study has been the insertion of a number of historic 
notes and remarks, including a brief but full discussion 
of the famous “needle problem” of Buffon, ze. the 
problem of calculating the probability that a needle 
dropped at random on a sheet of ruled paper should 
cross one of the ruled lines when the needle is too short 
ever to cross two lines. The author quotes Dr. Wolf’s 
experimental tests, which gave a result falling well 
within the limits of probable error. 

The second book is a translation of the famous philo- 
sophical essay by Laplace, which was originally based on 
a course of lectures given by him in 1795 at the Ecole 
Normale when he was appointed professor of mathe- 
matics with Lagrange as a colleague. It is purely 
philosophical, and deals with general questions 
arising out of probabilities and hope, their applications 
to natural philosophy, to prediction of the decisions of 
juries and other assemblies, to problems of life insur- 
ance and to the dispersion of superstitions. In regard to 
the latter use, Laplace’s words may well be quoted :— 


“ All these prejudices and the terrors which th ey inspire 
are connected with physiological causes which continue 
sometimes to operate strongly after reason has disabused 
us of them. But the repetition of acts contrary to these 
prejudices can always destroy them.” 


There are few illusions arising from a failure to appre- 
ciate the calculus of probabilities which have done so 
much harm in the world as that which, has given rise to 
the confirmed gambler or speculator. The very definite 
mental impression produced by a valuable prize and the 
difficulty to form a tangible conception of the probability 
factor which reduces the expectation to one of loss have 
proved fruitful sources of revenue to organisers of 
lotteries. But there is another cause which prevents a 
study of the theory of probability from saving the 
gambler from ruin. If in a game of even chances red 
turns up twenty times in succession, it is still an even 
chance whether red or black turns up on the twenty-first 
time ; but no amount of mathematical reasoning will 
enable the confirmed gambler to realise that a previous 
run of bad luck gives no grounds for the expectation of 
recovering his losses by a run of good luck in the future. 


OUR BOOK SHELF. 


Upland Game-Birds. By E. Sandys and T. S. Van 
Dyke. Pp. ix + 429; illustrated. (New York: the 
Macmillan Company; London: Macmillan and Co., 
Ltd., 1902.) | Price 8s. 6d. net. 

THISs is the first of a series of ten volumes on American 
game and fish, published under the title of the “ American 
Sportsman’s Library,” which has come under our notice ; 


and many of these have been the subject of much con- 
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and if its companions are anything near so good as the 
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one before us, the series ought to command a large sale 
among both sportsmen and naturalists. Indeed, the 
mere fact that all the volumes are to be issued under the 

editorial supervision of Mr. Whitney, the well-known 

editor of Outing, ought of itself to be a sufficient 

guarantee that they will be all such works should be. 

The greater part of the volume under consideration is by 

the first of the two authors whose names appear on the 

title-page, Mr. Van Dyke merely contributing a small 

section—considerably less than Ioo pages—on the game- 

birds of the Pacific coast. 

Throughout the work, the authors appear to have hit 
the happy mean between a strictly scientific treatise and 
a purely sporting manual, each species being carefully 
described in accurate and, at the same time, popular 
language, while the rest of the space devoted to each is 
a pleasantly blended mixture of sport and natural his- 
tory, enlivened by a number of racy anecdotes. Mr. 
Sandys evidently loves his subject, and, being himself an 
enthusiastic sportsman with a strong bias towards 
natural history and a delightful style of writing, it is little 
wonder that he has succeeded in producing a most 
interesting book. The volume commences with the 
“ bob-white,” the so-called American quail, and embraces 
ali the species and varieties which can be classed as 
game-birds up to, and inclusive of, such a magnificent 
bird as the wild turkey, which the author calls the king 
of wild birds. The scientific nomenclature is thoroughly 
up-to-date—perhaps, indeed, almost too much so, as Mr. 
Sandys follows those authorities who consider it neces- 
sary to separate the American woodcock generically 
from its European relative. A notable instance of the 
extreme degree of refinement to which modern American 
zoology is carried occurs in the case of the plumed 
partridge, which is stated to differ from the typical 
Oreortyx pictus chiefly by its predilection for a mountain 
habitat. 

As an example of Mr. Sandys’s powers of accurate 
observation and induction, we may refer to his account, 
p. 223, of the resemblance of the ptarmigan in winter 
dress to its surroundings. After mentioning that every 
projection above clean snow is apt to cast a more or less 
decided shadow and thus cause a darker spot, he ob- 
serves that the black tail of the crouching ptarmigan so 
closely imitates this effect that the intelligent observer 
cannot fail to detect Nature’s purpose in the one peculiar 
mark. In such a brief notice as our space allows, we 
cannot quote further, and can only say that the authors 
and the artists have combined to produce a most attrac- 
tive and interesting little volume. ‘ RK. 1L. 


Wild Fruits of the Country Side. Figured and described 
by F. Edward Hulme, F.L.S., F.S.A. Pp. viii + 259; 
with thirty-six coloured plates by the author. (London : 
Hutchinson and Co., 1902.) Price 12s. 6d. net. 


THIS work forms one of the “Woburn Series of 
Natural History,” published under the auspices of the 
Duke of Bedford, and intended, as His Grace’s preface 
shows, to supply to those who, from various circumstances, 
cannot devote themselves to the scientific study of 
natural history, some knowledge of the processes and 
products of Nature in a form at once easily assimilated 
and scientifically accurate. 

The author himself amplifies this statement of his 
editor, and declares “Our purpose to be a very simple 
one, to deal with the principal typical forms that one may 
reasonably expect to meet with during a country sojourn, 
and to deal with them in the simplest way—caring but 
little to send our readers to the dictionary in a wild 
quest for six-syllabled words of weird appearance, but 
caring much if the result of the perusal of our pages be 
to so far interest them as to send them to seek for them- 


further defined as including those who need to be told 
that “a privet berry and an acorn are distinguishable one 
from the other, that a beech nut and a blackberry are 
not so identical in form and colour but that practice 
and observation will enable us to tell which is which.” 

A much less pretentious book would surely have 
answered the purpose as well as this handsome volume. 
The nature of the text may be inferred from what has 
been said—it contains much pleasant gossip, but little 
information, and no pains have been taken to correlate or 
classify what there is. ‘ 

The illustrations are pretty and well executed, but 
scrappy and wanting in detail ; for instance, a fragment 
of the common yew and a similar morsel of the dogwood 
(Cornus) are placed together on the same plate without 
any particular reason and with no details. We can 
only suppose this has been done for the benefit 
of those who cannot distinguish a beech nut from 
a blackberry. The table of contents of the three 
chapters into which the book is divided is very full, but 
very unsystematic. The index is copious, but displays 
the same absence of method ; for instance, the first entry 
runs thus, “Abnormal Chestnut Cluster, 128,” but there 
is no corresponding reference under Chestnut or under 
Cluster, both more important words for the user of the 
index than that chosen to direct his research. In fine, we 
can but regret the expenditure of so much time, labour 
and money which might with so much greater profit have 
been bestowed on a work of a different character. 

A word of praise is due to the printer and publisher, 
for paper, typography and illustrations (so far as they go) 
are all good. 


Einfiihrung in die Theorie der Doppelbrechung. By 
Heinrich Greinacher. Pp. 64; numerous figures. 
(Leipzig: Von Veit and Co., 1902.) Price M. 1.20. 


THIS is a simple account of some of the leading 
phenomena of double refraction considered by the help of 
geometric methods. These are of the simplest type, no 
attempt being made to give rigorous proofs where any 
difficulty would be encountered. The booklet can, 
therefore, only be recommended to those who are unable 
to grasp the theory as usually given, but desire some 
explanation of the phenomena which they have met with 
experimentally. They are presumably acquainted with 
such phenomena, as no diagrams of the effects described 
are provided ; these might be added with great advantage, 
The description is lucid, but meagre. If the attack were 
concentrated on the ellipsoid of elasticity and the wave 
surface instead of spread out over four surfaces, greater 
success would be achieved. A. W. P. 


Physical Geography. By Margery A. Reid, B.Sc. With 
maps and illustrations by Bertha Reid. Pp. iv + 148. 
(London : Allman and Son, Ltd.) Price 2s. 6d. 


THOUGH this little book contains so few pages, it is 
divided into twenty-four chapters, in each of which new 
subjects are introduced. The reader 1s thus hurried from 
one subject to another without explanation enough to 
make the work intelligible. Rivers and glaciers are de- 
scribed in a little more than two pages. Rain receives 
scarcely any attention and the rain-gauge is not described 
at all When the author seriously attempts an explana- 
tion she is successful, but the limited space has prevented 
her from doing justice to herself or her subject. Es- 
pecially in the descriptions of experiments is the guidance 
insufficient. For instance, we read on p. 35, “ Submerge 
a shoot of watercress in water. Bubbles of gas collect 
on it ; if some of these be tested as they ascend through 
the water, they are found to be oxygen.” How to catch 
one of these bubbles and test it under water would 


selves in the great Book of Nature.” 
The class of people for whom this book is intended is 
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puzzle older students than those for whom the book 1s 
tended. 
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LETTERS TO THE EDITOR. 
[The Editor does not hold himself responsible for opinions ex- 
pressed by his correspondents. Neither can he undertake 


to return, or to correspond with the writers of, rejected 


manuscripts intended for this or any other part of NATURE. 
No notice ts taken of anonymous communications.) 


The Hydrography of the Faeroe-Shetland Channel, 

IN that portion of the programme of international investiga- 
tion of the North Sea (as finally drawn up by the conference at 
Copenhagen last July) which provides for a coordinated series 
of hydrographic cruises at intervals of three months, it falls 
to Scotland to investigate the Faeroe-Shetland Channel and 
adjacent waters. It was important that the work should be 
begun as soon as possible, and especially so in order that the 
sea-temperatures, &c., should not go unrecorded in this ab- 
normal season ; but it would have been impossible to begin at 
so short notice had not Dr. Hort, the director of the Norwegian 
investigation, helped by the loan of apparatus and by permitting 
his hydrographic assistant, Mr. Helland-Hansen, to come over 
and inaugurate the work. The Admiralty gave the use of 
H.M.S. Jacka/ ; Lieutenant and Commander Sharpe and Mr. 
Helland-Hansen were conjointly responsible for the observa- 
tions, and the report will be drawn up by Mr. Helland-Hansen, 
who has sent me the preliminary account which follows. The 
Jackals course lay from the Moray Firth to Lerwick, thence in 
a north-easterly direction nearly to the Norwegian coast, then 
west to the Faeroes, thence to Fair Isle and out into the North 
Sea again; and it was so planned as to give, over each of the 
more important areas, double and approximately parallel lines 
of observations, Between August 25 and September 1, hydro- 
graphic observations were taken at twenty-six stations, and in 
addition surface-temperatures were taken every hour. A small 
number of plankton samples was collected also, but not to the 
extent that will be done on future cruises. 

D'Arcy W. THOMPSON. 
The Cruise of H.M.S.* Jackal,” August, 1902. 

The following short account is only a preliminary one and is 
given with some reservation, as the time has not yet permitted 
to draw the final results. In some weeks, however, we shall 
know the results of the investigations of the Norwegian fishery 
steamer Michael Sars from the neighbouring seas during the 
same period, and then we shall be able to work out the material 
from the Jackal very completely. 

The best result from the /acka/ expedition is, perhaps, that 
for the time in question we shall be able partially to solve 
the problem, equally important to hydrographers and bio- 
logists, of the quantity of Atlantic water entering the North 
Sea and the Norwegian Sea. Many years ago, and by different 
investigators, it was demonstrated that a large quantity of 
Atlantic water moved to the north between the Faeroes and 
Shetland (the Gulf Stream), and also that Atlantic water to the 
north and north-east of Scotland flowed in a south-westerly 
direction into the North Sea. Now we have undoubtedly found 
some unknown details of great importance. 

(1) The Gulf Stream is in the Faeroe-Shetland Channel 
divided from beneath by a deep wedge of cold and less salt water 
coming from the north. The influence of this cold water is 
traced even to the surface. Thus we have really two parallel 
branches of the Gulf Stream from the Faeroe-Shetland 


Channel to the north. This fact may be shown by the following | . 2 
y | anthropological science. 


table. Station xii. (61° 2’ N., 1° 10’ W.) is situated near Shet- 

land, and station xvi. (61° 47’ N., 6° 4’ W.) near the Faeroes. 

The temperatures and salinities at, for instance, 300 metres’ 

depths—stations xiii. (61° 12’ N., 2° 5’ W.), xiv. (61° 25, 

3° 24’ W.) and xv. (61° 35’ N., 4° 39’ W.)—are very typical. 
Stations. 


ai. | xiii. xiv. xvi. 
Tem. | Salin.| Tem. Salin. Tem. | Salin. Tem. | Sa'in. Tem... Salin. 


© 11°3 | 35°33 | 35°3t 9°5 | 34°96 | 34°98 35.19 
40  10°8 | 35°32 -10°7 | 35°31 10°0 84 | | 35°17 
| 

roo | 9°4 | 35°32 9°4 35°19 
200 Bottom 8°9 | 35°32. 6°3 | 35°10 35°20 Bottom 
300 | | 8's | 35°32 | 34°97. 35°14 
400 | 64 35°09 
500 | 66 | 1°2 | 34°95 
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As the cold water from the north and the warm water from 
the south have very different influences upon organic life, the 
discovery of such a division of the Gulf Stream will probably 
be of importance in understanding the distribution of the 
organisms. 

(2) Zn August comparatively little Atlantic water enters the 
North Sea in the surface between Scotland and Shetland. The 
influx of Atlantic water chiefly takes place close to the coast of 
Scotland, at a distance of about twenty to forty nautical miles 


| preliminary examination. 


away from the coast. [Further away, at about eighty miles’ 
distance, the surface- water seems to move in a northerly direction. 
This cannot be certainly decided, however, until a minute 
examination of the hydrodynamic conditions has taken place. ] 

(3) Another branch of Gulf Stream-water enters the North 
Sea between Shetland and Norway. 

(4) In the north-western part of the North Sea we find at the 
bottom (below thirty to forty fathoms from the surface) a /ayer 
of remarkably cold and salt water; it is much salter than the 
surface-water. It is too salt to be Arctic water and too cold to 
be summer water from the Atlantic Ocean. I think it probable 
that this bottom layer consists of Atlantic water that has been 
at the surface in winter time. Our hydrographical observations, 
then, seem to indicate that the influx of Atlantic water into 
the North Sea in winter time takes place to a much greater extent 
than in summer time. To find the laws of the variations of this 
influx, however, we must have autumn and winter observations. 

The regions where the Jacka/ collected her material this year 
were previously incompletely explored. I have only now had an 
opportunity to compare our observations with those found in 
Mr. H. N. Dickson’s excellent paper on ‘‘The Circulation of 
the Surface-Waters of the North Atlantic Ocean” (published 
1901). Unfortunately, Mr. Dickson’s observations are limited 
to the surface. It seems as if the influx of the cold water 
from the north and the east Icelandic Polar current this year 
were much stronger than in, ¢.g., 1896. In the western part of 
the channel, the surface-temperatures this year were about 
1°-14° C. lower than in 1896, and the Gulf Stream seems to 
have been narrower. This may probably be connected with 
the unusually cold weather of this year. 

B. HELLAND-HANSEN. 


Matriculation Requirements in Scottish 
Universities. 


In reference to a remark made in my address published in 
NATURE last week, Prof. A. Gray tells me that matriculation in 
the Scottish universities is no longer the simple matter it was in 
my time. Before entering on his qualifying course of study, 
every candidate for a degree in arts or science must now pass a 
JouNn PERRY. 
Royal College of Science, London, October 27. 


The Neglect of Anthropology in British Universities. 
THE recent publication in NATURE (August 28, p. 430) of 


| an abstract of Prof. Haddon’s “presidential address to the 
| Anthropological Institute, affords an opportunity of bringing 


before the scientific public, by way of contrast, a concise state- 
ment of what is being at present done in Britain to forward 


Of all the universities in Britain, two only attempt systematic 
teaching in this subject, viz. Oxford and Cambridge, while in a 
third, viz. Aberdeen, there has existed since 1899 a society 


| having for its object the promotion of anatomical and anthro- 


pological research. In Oxford there is a poorly paid professor- 


| ship of anthropology, but in Cambridge even this scanty 


recognition is not vouchsafed to the subject, forin that University 


| there are two lectureships of but 50/. a year each, established in 


| all relating to the industries, customs and beliefs of 


1899 and 1900 respectively for five years. One of these 
lectureships is devoted to physical anthropology and is attached 
to the School of Human Anatomy. The other, held by Prof. 
Haddon himself, is for ethnology, and covers the wide field of 
rimitive 
peoples, now in many cases approaching extinction, and the loss 


| by disinterestedness of their primitive customs and unwritten 


records. It cannot be expected that any real advance in these 
branches of science can be made in Britain while they are so 
pitifully starved, and while the men holding mere precarious 


Seta mn appointments are not deemed worthy of their hire. 
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Now that the war is over, cannot some appeal be made to 
remedy this state of things? Is it too much to hope that a chair 
for ethnology might be endowed by private benefaction for the 
new teaching University of London, or at least that subscrip- 
tions might be secured sufficient to place the existing lectureships 
in Cambridge on a sounder and more satisfactory basis ? 
ANTHROPOTAMIST. 


Phosphorus versus Lime in Plant Ash. 

Tuar in the mineral constituents of leaves a_ strong propor- 
tion of lime is an obstacle to the presence of a considerable 
quantity of potass has been recognised as a feature of calci- 
fugous species of plants. It has been sought, indeed, to explain, 
apparently on this ground alone, the existence of special plants 
which shun lime soils, or at least to account for the difference 
between their habitat and that of calcicolous species. A certain 
proportion of lime in the soil, say about 12 per cent. carbonate, 
is sufficient for the needs of a certain number of calcicolous 
species and banishes the calcifugous species from it. If, how- 
ever, we carefully examine the ash constituents of the leaves of 
herbs growing and seeding in a soil (such as here in this valley) 
with only about 1 per cent. lime (CaO) in its finer particles, we 
recognise a large ratio both of potass and of lime, as the 
annexed table will attest. 


Constituents of the 
Der Ash. 
Leaves of Date. a 
Hawkweed ............... July 15 | 12°6 | 24°7 | 28°4 | 4°3 
Figwort 8" 31°7 | 24°7 | 8°35 
Bracken (stem) ......... »» 24| — | 63°3 | 41 | 3°04 
Cranesbill (lamina) ...| ,, 27 | 7°5 | 38°3 | 24°9 | 9°5 
29] 6°3 | 18 304 7°7 
wo 38°5 | 23 56 
Aug. I | I1°7 | 43°4 | 20 6°3 
SYCAMORE . § | 10°§ | | 257 | 47 
Great Knapweed......... | 12 | 10 | | 3°6 
19 | | 44°5 | 23°7 | 5°15 
» 21 | | 40°7 | 25°3 5 
Heather(whole plant)... |Sept.19 | 2°2 | 25 | 16°3 | 7°3 
Sycamore fruit............ | 241 $3 | 37 | 25°7 | 8 


These figures are taken from my own analyses, the percentages 
being calculated on the crude ash minus charcoal. The sphere 
of experimental observation is, perhaps, too narrow or restricted, 
but a suspicion is awakened by the results that the need for phos- 
phorus is a direct or indirect agent operative in the case. That 
is to say, a strong proportion of lime in the ash seems rather an 
auxiliary or accompaniment than an obstacle to a strong pro- 
portion of potass (as computed by the soluble salts). On the 
other hand, we see a rough approximation to an inverse ratio 
between the lime and the phosphorus, z.e. roughly 28 or 29 per 
cent. of lime with 3 or 4 P,O,, and 23 or 24 lime with 8 or 9 
PO; ; and where this does not prevail, the whole percentage of 
ash is below the average (as in water flag and the woody plants). 
That a poor yield of certain plants on calcareous soils appears to 
be due to the effect of the lime in preventing the assimilation of 
phosphorus is a result of the experiments of MM. Dehérain and 
Demoussy. Moreover, it is known that the ash of seeds, which 
is invariably very rich in phosphorus, contains also a compara- 
tively very small proportion of lime. It would seem, therefore, 
to be legitimate to conclude that a certain proportion of lime in 
the soil (say 3 or 4 per cent.) is inimical to the life of certain 
plants which require a definite amount of phosphoric acid for 
the healthy performance of their physiological functions. The 
fact that some plants will grow, but not flourish or propagate, in 
certain localities or habitats is a pretty certain indication that a 
sufficient amount of phosphorus is not available to the seed for 
purposes of germination and development. The analyses would 
seem to indicate that a too liberal supply of lime is the preventa- 
tive agent in the case. P. Q. KEEGAN. 


ALUMINIUM AND ITS ALLOYS. 


HE ‘electrolytic process for the extraction of 
aluminium, which was patented in 1887 by Héroult 
in Europe and by Hall in America, has resulted in such 
a great diminution in the cost of production that the 
price of the metal has fallen from about twenty shillings 
to one shilling a pound. It is not surprising that, in the 
early days of the electrolytic industry, this circumstance, 
combined with the many very valuable properties of 
= caused extravagant hopes for its future to be 
raised. 
The experience that has been gained in the past five 
or ten years has enabled us to form a truer estimate of 
the value of the metal, though it would be difficult to say 
even now to how great an industrial importance it may 
ultimately develop. A very good idea of the present 
position and prospects of the industry may be obtained 
from two papers recently published in the /ourna/ of the 
Institution of Electrical Engineers.! The first of these, 
by Prof. E. Wilson, gives the results of an elaborate 
series of tests of the physical properties of a number of 
aluminium alloys; we shall have occasion to refer to 
this paper later. The second paper is by Mr. W. Murray 
Morrison, and contains a description of the British 
Aluminium Company’s works at Foyers and an account 
of the applications of the metal, its use as an electrical 
conductor being considered at some length. We are 
enabled by the courtesy of the British Aluminium 
Company to give an illustration showing the turbo- 
generators in the power-house at Foyers. 

The Hall and Héroult processes for the electrolytic ex- 
traction of aluminium are practically identical and are too 
well known toneed lengthy description. The aluminium 
is obtained as the result of the electrolysis of alumina 
dissolved in melted cryolite (6NaF.Al,F,). The electro- 
lysis is carried out in a carbon-lined crucible, at the 
bottom of which the separated metal collects, the 
liberated oxygen combining with the carbon of the anode 
and passing off ultimately as carbon dioxide. It is in- 
teresting to note that, whereas the specific gravity of 
solid aluminium is less than that of solid cryolite, in the 
fused condition this order is reversed ; but for this the 
process in its present form would be unworkable. Some 
figures showing the cost of production by the Héroult 
process are given by Mr. Blount in his “ Practical 
Electrochemistry,” as follows :— 


Cost of power 2°2 pence per Ib. of aluminium. 


Cost ofalumina ... ” ” 
Cost of electrodes ... 2°0 PP ” ” 
Cost of labour, &c.... 2°0 99 ” 

Total cost ... 10°2 ” 


It is probable that this estimate is somewhat high, but 
it is sufficient to show that the cost of power is a very 
important item, which explains the necessity for the use 
of water-power. The cost of power per lb. is higher 
than in any other electrolytic manufacture ; it forms, it 
will be seen, about one-fifth of the total cost; in the 
manufacture of calcium carbide, another electrochemical 
industry requiring cheap power, the ratio of cost of 
power to total cost is about I to 7°5. 

The product of the electrolytic furnace is very pure. 
According to Mr. Morrison, commercial aluminium is 99°5 
to 99°6 per cent. pure, the impurities being iron (about 
o’'25 per cent.) and silicon (about per cent.). A 
sample of pure commercial aluminium analysed by Prof. 
Wilson contained 0°31 per cent. Fe and o'14 per cent. Si, 
which agrees pretty closely with Mr. Morrison’s figures. 


1**The Physical Properties “of certain Aluminium Alloys, and some 
Notes on Aluminium Conductors,” by Prof. E. Wilson. (Journal 1.E.E., 
vol. xxxi. & 321.) ‘Aluminium: Notes on its Production, Properties and 


Patterdale, Westmorland. 
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Use,” by Murray Morrison. (/éid. p. 400.) 
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This standard of purity has only been gradually 
attained, and we may hope for further improvement. 
The purity is a matter of importance, as it affects the 
value of the metal as an electrical conductor in two ways, 
for impurities not only lower the conductivity, but also 
increase the liability to atmospheric corrosion. The 
evidence as to the power of aluminium to withstand 
atmospheric influences, especially in towns or places 
where the air is bad, is somewhat conflicting, but on the 
whole it seems that the metal is fairly satisfactory in this 
respect. The thin film of oxide which immediately 
forms on the surface of the metal in air acts as a pro- 
tective coating. Mr. Morrison quotes an interesting illus- 


ia: 


Fic. 1.—The British Aluminium Company's Power-house at Foyers. 


tration of the tenacity of this oxide film; if the metal is 
cast into a mould and allowed to verflow, the film of 
oxide adhering to the molten metal that has run over 
acts as a syphon tube, and will syphon out a considerable 
quantity of the aluminium. 

he two most marked characteristics of aluminium, on 
which its principal applications depend, are its high 
affinity for oxygen and its low specific gravity. The 
former of these properties causes aluminium to play a 
part of considerable importance in the metallurgy of 
other metals. ‘Fhus in the casting of steel, iron, brass, 
&c., the addition of a small quantity, two to five pounds 
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per ton, of aluminium is found greatly to improve the 
finished casting ; the aluminium, by combining with the 
occluded gases, reduces the blowholes and renders the 
metal being cast more fluid and ultimately more homo- 
geneous. Though the actual quantity used in this way is 
but a small percentage of the metal to which it is added, 
the total consumption of aluminium for this purpose is 
very large. A second use for aluminium depending on 
the same principle has been devised by Dr. Goldschmidt 
for producing high temperatures, and has been applied 
to the welding of iron rails, pipes and so forth. A 
mixture of iron oxide and finely divided aluminium is 
' used, and is ignited by means of a magnesium ribbon ; a 
very high temperature is immediately 
reached by the oxidation of the aluminium 
at the expense of the oxygen of the iron 
oxide. This process, having been only 
lately introduced, has not yet become of 
much commercial importance, but is full 
of promise. 

The extremely low specific gravity 
(2°6) of aluminium has naturally resulted 
in its use in cases in which weight is a 
drawback. Thus in naval and military 
equipments, in motor-car construction 
and like applications, the metal already 
finds considerable and increasing em- 
ployment. For cooking utensils the use 
of aluminium is steadily increasing ; the 
metal is eminently suited for this pur- 
pose, as, apart from its lightness, it is a 
good conductor of heat, is not liable to 
deteriorate in use and gives rise, if dis- 
solved, to perfectly harmless compounds. 
Applications of this kind may seem small 
individually, but in the aggregate they 

“constitute no mean field for the metal 
to capture. 

The chief drawback to aluminium is 
its low tensile strength, which, for the 
cast metal, is only from five to eight 
tons per square inch ; but for this weak- 
ness its utility would be enormously in- 
creased. A certain amount of improve- 
ment can be effected, by alloying a 
small quantity, generally less than 10 
per cent., of some other metal, such as 
nickel or copper, with the aluminium. 
The specific gravity of these alloys is 
only slightly higher than that of the 
metal itself, but the tensile strength 
may be made two or three times as 
great. Exceedingly valuable data relat- 
ing to a number of these light alloys are 
contained in the paper by Prof. Wilson 
to which reference has been made above. 
It is impossible to enter at all fully into 
the results obtained by Prof. Wilson, as 
the paper is itself so condensed as to 
be little more than a summary, but a few 
of the more interesting conclusions may 
be briefly tabulated. In the accompany- 
ing table is shown approximately the effect of alloyin 
different metals on the conductivity, specific gravity an 
strength of aluminium. 

Aluminium is now finding considerable employment as 
a substitute for copper as an electrical conductor, especi- 
ally in America, where it is used to a large extent in 
connection with the transmission of power over long 
distances. One of the most important of these installa- 
tions is the transmission of 12,000 h.p. from the Sno- 
qualmie Falls to Seattle and Tacoma, a distance of more 
than forty miles. In this scheme an alloy of aluminium 


with 14 per cent. of copper has been used, the lightness 
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! | Limit of Breaking 

995 percent. | Commercial aluminium Fe (0°31), Si (0°14) 2°715 61°5 19,376 | 28,200 

98-97» Copper, 1°6-2°6 percent. Fe (0°4), Si (0°4) 2°75 5r 33,000 41,000 
98-97 Zinc, 1°2-2°4 Fe (0°4), Si (0°43), Cu (0°2) 2°74 56 20,500 28.000 
98-96 Nickel, 1°2-2°2_,, Fe (0°6), Si (0°35), -2°745 52°5 22,000 36,000 
98°3 | Iron, 1°2 Si (0°4), Cu (o'r) 2°73 20, 300 31,300 
97 ” Nickel, 1°3 a } Fe (0°43), Si (0°37) 2°75 49°7 36,600 , 45,900 ; 2 F 


Hard drawn copper ... 


and strength of this alloy enabling spans of 150 feet to be 
made with safety. A great saving in the number of poles 
is thus effected, which is one of the principal advantages 


gained. Numerous other important transmission schemes | 


might be quoted in which aluminium is used, or in which 
it has been decided to use it. 
out, the use of aluminium effects a great saving in the 


number of poles required ; it also involves dealing with | 


a much smaller weight of conductor, and is, finally, 
cheaper than copper. In round numbers, for equal 
conductivity, the section of an aluminium cable is one 
and a half times that of a copper one, the weight is half 
and the tensile strength three-quarters. It is the 
decreased weight which, in spite of the smaller tensile 
strength, allows longer spans to be used, and this effect 
can be made more marked by the use of a suitable alloy 
possessing increased strength without much diminished 
conductivity or much higherspecific gravity. Mr. Morrison 


| the work. His remarks, therefore, as set forth in Dée 
| Botanische Zeitung in October, 1887, besides providing a 


As has been just pointed | 


gives an interesting tahle showing the variation, accord- 
ing to the price of copper, in the — per lb. that can be 
paid for aluminium for equal conductivity and equal cost. 
From this it appears that with copper at its present price | 
of about tenpence per Ib., twenty-one pence per Ib. could 
be paid for aluminium, which is two or three pence above | 
its market price, showing that aluminium conductors are | 
cheaper. 
It is to be noted that the above remarks apply only to | 
bare conductors. Where insulated cables are needed for | 
low-tension work the increased diameter of an aluminium 
conductor involves increased cost in insulating material ; | 
moreover, with lead-covered cables the increased weight | 
of the lead would almost, if not quite, cancel the decrease 
in weight gained by substituting aluminium for copper. 
For high-tension cables it is possible that aluminium | 
may in some cases be cheaper than copper. Thus ina 
paper by Mr. M. O’Gorman! it is shown that increasing 
the diameter of the conductor may produce such a | 
diminution in the depth of insulation necessary as to 
lessen the total price ; in such circumstances a tubular 
copper conductor, or an aluminium conductor, could be | 
used with advantage. There seems, therefore, a possi- 
bility that aluminium may some day successfully invade | 
the field of insulated cables, hitherto regarded as pecu- | 
liarly the property of copper. M. S. 


RECENT WORKS ON SYSTEMATIC BOTANY | 
IN GERMANY. 


i was in the year 1887 that, following on the publisher’s | 
announcement, the first parts of “ Die natiirlichen 
Pflanzenfamilien” appeared under the joint editorship of | 
Drs. Engler and Prantl. The announcement does not | 
seem to have attracted much attention, as there was no | 
mention of it in many botanical journals until several | 
numbers following each other rapidly came under notice. 
Strange as it may seem, De Bary’s name does not appear 
as one of the collaborators, nor did he have any share in 


1 “Insulation on Cables,” by Mervyn O'Gorman. (Journal of the 
Institution of Electrical Engineers, vol. xxv. p. 608.) 
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| nounced the publication of a new work, ‘‘ Das Pflanzen- 
| reich” —adopting the title suggested by De Bary—which 


| troduction, “Das Pflanzenreich” is not a revised edition 


| few species, “ Das Pflanzenreich” will furnish a full and 


| P. Graebner ; “ Pandanacez,” by O. Warburg ; “ Moni- 


28,000 


89 


criticism of the general scheme, also enable one to form an 
idea of the attitude disp!ayed towards the undertaking. 

He says, “the object is to present by means of illus- 
trations and descriptions a corporate picture of the plant 
world which shall be strictly scientific and at the same 
time generally intelligible. Under each family, and for 
each genus of that family, mention will be made of any 
points that call for description or that have a practical 
bearing.” 

That there was some uncertainty as to its successful 
completion may be gathered from what he says later, 
after congratulating editor and publisher :— 

“If the book is only carried through as it has been 
started, then it will have no equal . . . since it gives in- 
formation shortly and objectively, not in the abstruse and 
learned manner of Bentham and Hooker, nor yet in the 
form of the subjectively learned monograph touched up 
with popular varnish which characterises the otherwise 
life-like history of plants by Baillon.” Undoubtedly the 
terse and vigorous descriptions, the careful choice of 
matter, and the wealth of illustration which elicited 
favourable comment for the earlier numbers have, on the 
whole, been consistently maintained. Now that the work 
is almost completed, and as one looks back on the enor- 
mous labour entailed, congratulations may again be 
offered to Dr. Engler, who has been the sole editor since 
Dr. Prantl died in 1893. 

The responsibility of such a vast undertaking might 
well be sufficient, but in the year 1900 Dr. Engler an- 


will amplify the information given in “ Die natiirlichen 
Pflanzenfamilien.” As Dr. Engler announces in his in- 


of “Die natiirlichen Pflanzenfamilien,” for appendices 
to the latter will continue to appear from time to time, 
and whereas ‘“‘ Die Pflanzenfamilien” gives a complete 
account of the orders and genera, but only enumerates a 


comparative account of all authenticated species. 
Eleven parts have already been issued —“ Musacez,” 
by K. Schurmann ; “ Typhacez and Sparganiacez,” by 


miacez,” by J. Perkins and E. Gilg ; “ Rafflesiaceze and 
Hydnoraceez,” by H. Graf zu Solms Laubach ; “Sym- 
plocacez,” by A. Brand ; “ Naiadacez,” by A. B. Rendle ; 
“ Aceracez,” by F. Pax; ‘‘ Myrsinacez,” by C. Mez ; 
“ Tropzolacez,” by Fr. Buchenau ; and “ Marantacez,” 
by K. Schumann. 

As regards the general arrangement, the citation of 
important literature and the review of the main characters 
of the order are similar to the method adopted in “ Die 
Pflanzenfamilien,” and, together with a certain number of 
illustrations, will be more or less the same. But, apart 

| from new facts which may be added, it will be observed 
that the orders are not necessarily taken up by the same 
| authors in the two works. English botanists may be 


he 
he 
he | 
is 
d, 
is 
n 
lt 
d 
A 
is : 
a 
y 
of 
ll 
y 
y 
| 
| 
| 


NATURE 


[OcToBER 30, 1902 


allowed to express their satisfaction with the inclusion of 
one of ‘our ablest systematic workers. 

The key.and description for each species are given in 
Latin, in order that, as the author remarks, they may be 
available to the botanists of all nations. The parts will 
not be issued in any particular sequence, the only proviso 
being that no order will be forthcoming until at least twelve 
years have elapsed since it was treated either in “ Die 
Pflanzenfamilien” or in De Candolle’s “Suites au Pro- 
dromus.” Each part dealing with one order will be 
complete in itself and will contain an index. 

Apart from the memoirs incorporated in these two 


| F.R.S., Mr. B. B. Woodward, and Mr. F. E. Beddard, F.R.S. 


| 
| 
| 


works, many of the studies in systematic botany, the | 
results of which have been published in Germany within | 


recent years, have been controlled more or less by Dr. 
Engler in his position as director of the Botanical Museum 
in Berlin. The “ Flora of Africa,” which has reached the 
twenty-third instalment, represents mainly the investiga- 
tions of workers in the Berlin Museum. One of the 
assistants, Dr. L. Diels, has written an able memoir on the 
“Flora von Central China.” It is especially noticeable 
how distant and comparatively unknown are many of the 
countries in which the herbaria have been formed which 
are finding their way to the museums in Germany. The 
same spirit of unflagging energy which has made famous 
the names of many German collectors, whose object has 
been to acquire fame by sending home flowers previously 
unknown, may here be found, but the incentive is merely 
scientific enthusiasm. 


NOTES. 

Huxley Memorial Tablet represented in the accompany- 
ing illustration was unveiled at the Ealing Public Library on 
Thursday last by the Mayor of Ealing, Alderman H. C. Green. 
The inscription upon the tablet is, “‘ The Right Honourable 
Thomas Henry Huxley. Born at Ealing, 4th May, 1825. Died 
at Eastbourne, 29th June, 1895. Try to learn something about 


4 


everything, and everything about something.” 
memorial was designed by Mr. Frank Bowcher, with the 
assistance of Prof. G. B. Howes, F.R.S. The background of 
the tablet is ‘‘ Dove” marble; the frame, top row of lettering, 
wreaths and medallion are bronze; the rest of the inscription is 
in incised gilt letters. The movement to establish this memorial 
originated with Mr. B. B. Woodward, who brought it before 
the Ealing Natural Science Society, and a committee was | 
formed with him as hon. secretary. Altogether about eighty 
subscriptions were received, mainly from Ealing residents, 
hence the tablet shows that the memory of Huxley is cherished 
at his birthplace. Among those present at Thursday’s ceremony, 
in addition to the Mayor, were Prof. G. Ilenslow, Mrs. T. H. 
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The whole | 


ED EASTBOURNE 
23" JUNE 1895 


Huxley, Mr. and Mrs, Leonard Huxley, Mr. L. Fletcher, 


(representing the Zoological Society of London). Letters re- 
gretting inability to attend were read from Prof. Howes and 
Lord George Hamilton. Prof. Henslow gave a short address, 
in the course of which he related some personal reminiscence s 
of Huxley; and the Mayor of Ealing afterwards unveiled the 
tablet. The accompanying photograph having been taken 
before the tablet was erected, an error of the mason’s, unde- 
tected at the time, but since corrected, gives the date of Huxley’s 
death as the 25th instead of the 29th of June, 1895. 


WE regret to see the announcement of the death of the Rev. 
Dr. Wiltshire, formerly professor of geology and mineralogy at 
King’s College, London. 


THE opening meeting of the Institution of Electrical Engineers 
is fixed for Thursday, November 13, when the premiums awarded 
for papers read or published during the session 1901-1902 will 
be presented, and the president, Mr. James Swinburne, will 
deliver his inaugural address. 


AT the recent conference of Colonial Premiers, a resolution 
in favour of the metric system of weights and measures was 
adopted. Referring to this action, Mr. Chamberlain has in- 
formed a correspondent that he fully recognises the importance 
of the matter, and is in correspondence with the Colonial 
Governments and the Board of Trade on the subject. 


IN reply to a question in the House of Commons on Thursday 
last, Mr. Austen Chamberlain said :—A new cable has been laid 
to Belgium, and telephonic communication between London and 
Brussels will be opened as soon as the necessary arrangements 
can be completed. The establishment of communication 
between London and Berlin is not at present feasible. 


ENERGETIC measures are being adopted at Odessa to prevent 
the spread of plague from the cases which have occurred there. 
The outbreak of the disease in May of this 
year is attributed to the presence of rats, 
which have carried the means of infection 
since the last case of plague was treated in 
Odessa in November, 1901. Systematic 
efforts are therefore being made to destroy 
the colonies of rats and carry out strict 
sanitary regulations. 

THE chief members o: the Scottish 
Antarctic Expedition about to start for 
the South Polar regions were entertained 
to dinner in Edinburgh on Thursday last 
by the president of the Royal Scottish 
Geographical Society, Sir John Murray. 
Replying to the toast proposing success 
to the expedition, Mr. W. S. Bruce, the 
leader, remarked that the work undertaken 
would be supplementary to that of the 
three expeditions already in the Antarctic, 
and would be largely oceanographical. The Scottish area of 
activity would be around that part of the Antarctic where 
Sir James Ross, sixty years ago, took one sounding, attaining 
a depth of 4000 fathoms without reaching bottom. 


THE Home Secretary has appointed a committee to inquire 
into the use of electricity in mines and the dangers attending it, 
and to report what measures should be adopted in the interests 
of safety by the establishment of special rules or otherwise. 
The committee consists of Mr. H. H. S. Cunynghame, C.B. 
(chairman), Mr. Charles Fenwick, M.P., Mr. Archibald Hood, 


past president of the Mining Association of Great Britain, Mr. 


James Swinburne, president of the Institution of Electrical 
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Engineers, and Mr. W. N. Atkinson and Mr. A. H. Stokes, 
H.M. Inspectors of Mines. The secretary of the committee is 
Captain A. Desborough, H.M. Inspector of Explosives. 


Tue Berlin correspondent of . the Standard announces that 
the International Conference on Wireless Telegraphy will be 
held in Berlin about the end of March or the beginning of 
April next. England, the United States, France, Austria- 
Hungary, Italy and Russia have all responded to the invitation 
from Germany, and have intimated that they will accept an 
invitation to a conference in Berlin on condition that the pro- 
gramme is fixed beforehand and sent with the invitation. It is 
hoped to draw up a programme shortly, if possible before the 
end of February. 

THE Paris correspondent of the 7%mes reports that investiga- 
tions by the Lacroix expedition to Martinique have shown that 
the immense opening on the south-west side of the crest of 
Mont Pelée has grown to formidable dimensions, and the White 
River is choked near its source. The dangerous portion of the 
mountain is the south-west slope. 


Mr. A. W. CLAYDEN writes to direct attention to the close 
resemblance between recent sunset effects and those which 
followed the eruption of Krakatoa in 1883. At Exeter, on 
Friday last, he observed very high cirrus clouds which passed 
through the various shades of yellow and red to grey, and then 
changed to brown, golden yellow and vivid crimson. The 
double series was as pronounced as in any of the sunsets of 
1883. On Sunday evening, faint cirro-stratus became visible 
just before sunset, exactly resembling those seen at sunrise and 
sunset in 1883. The afterglow on Tuesday was richer in tone 
than any Mr. Clayden remembers since the Krakatoa effects. It 
will be remembered that similar observations of remarkable 
sunsets since the West Indian eruptions of May last have been 
made elsewhere and recorded in these columns (see pp. 199, 
221, 294, 390 and 540). 

THE third annual Huxley memorial lecture was delivered at 
the Anthropological Institute on October 21 by Prof. D. J. 
Cunningham, F.R.S. The subject was ‘‘ Right-handedness and 
Left-brainedness,” and Prof. Cunningham referred to the 
general interest which it presents to all students of anthropology. 
So faras available evidence goes, it seems probable that right- 
handedness was a characteristic of man at a very early period 
in his evolution. It is an inherited quality in the same sense 
that the potential power of articulate speech in man, and of song 
in the bird, are inherited possessions. Investigation shows 
that right-handedness is due to a transmitted functional pre- 
eminence of the left brain, and this factor prevents an oscillation 
of the condition from one side to the other in those curious 
cases in which the right and left sides of the body are reversed 
and the thoracic and abdominal viscera transposed. The 
greater part, if not the whole, of the motor incitations which 
lead to articulate speech go out from the speech centre which 
resides in the left cerebral hemisphere. In left-handed people, 
the predominance of the right cerebral hemisphere is accentuated 
by the transference to it of the active speech centre. Left- 
handed people, therefore, speak from the right brain. Prof. 
Cunningham concluded by pointing out that before definite con- 
clusions could be arrived at upon many aspects of the subject, 
it is necessary that detailed observations should be made of 
the development and growth-changes of the cerebral cortex of 
the ape and man. 

THE International Conference on Tuberculosis was held in 
Berlin on October 22-26, about four hundred members being 
present at the opening ceremony. At the final meeting, the 
following officers were elected for the international union against 


dents, Prof. Andword, Christiania; Sir William Broadbent, 
London ; Dr. Dewez, Mons; Prof. Espina y Cayo, Madrid ; 
Prof. von Leyden, Berlin; Prof. Linroth, Stockholm ; Prof. 
Margliano, Genoa; Prof. Schirwinsky, Moscow; and Prof. 
von Schrétter, Vienna. The executive committee consists of 
Dr. Althoff (president) ; Prof: Fraenkel, Berlin ; Dr. Calmette, 
Lille; Dr. Chyzer, Budapest ; Dr. Noerdam, Copenhagen ; and 
Dr. Raw, Liverpool ; with Dr. Pannwitz, Berlin, as secretary. 


From a note in the 7zmes we learn that a resolution of the 
Government of India on the report of the Imperial Bacteri- 
ologist for the past official year describes the chief work of the 
department for the year as the testing and production of the 
rinderpest serum. The experiments were directed to improving 
its protective quality and perfecting the process of manufacture. 
The results obtained at Jacobabad, Madras and Rangoon 
showed that the initial protective value of sera is materially 
diminished by exposure to high temperatures. Experiments 
relating to anthrax are said to have been brought to a successful 
issue by the discovery of a protective serum, and researches have 
been prosecuted into other animal diseases. A scheme recently 
sanctioned for enlarging the laboratory will, it is hoped, lead to 
the production of 100,000 doses of the serum per annum, while 
the plan for training veterinary assistants at the laboratory in the 
inoculation of cattle against rinderpest has been successful. It 
has been decided to discontinue the issue of fungus tubes for 
exterminating locusts, the results not having been successful in 
any of the provinces; meanwhile, investigations and experi- 
ments on the subject will be conducted in the agricultural 
department as well as by the bacteriologist. 


A List of the earthquakes and volcanic eruptions recorded 
from April 10 to September 23 of this year has been compiled 
by the Mew York Times and is reprinted in the Scéentific 
American of October 11. Serious disturbances of the earth’s 
crust have occurred on the following dates in various parts of 
the world :—April 10, 18; May 3, 7, 8, 12, 13, 15, 18, 20, 21, 
24, 28, 30, 31; June 2, 4, 6, 8, 9, 14, 15, 19, 20, 21, 22, 24; 
July 1, 7, 8, 9, 10, 11, 12, 17,.27 ; August 13, 14, 15,25, 27, 
30; September 1, 6, 8, 9, 16, 17, 22, 23. Reports have since 
been received of disturbances on September 25, October 4, 6 
and 16-25. With reference to the last of these records, when 
both Mont Pelée and the Soufriére of St. Vincent were in 
eruption, it is perhaps worth remark that a postcard posted at 
Greussen was received from Herr Nobbe on October 16 pre- 
dicting that disturbances would occur on October 17 and 18, 
not only at Martinique and St. Vincent, but also in Europe and 
America. 

THE Odessa correspondent of the Standard quotes from the 
Turkestan Gazette some further details with regard to the 
Kashgar earthquake of August 22. It appears that the earth- 
quake was far more disastrous than was supposed from the first 
accounts. The populous settlement of Nijni-Artish, lying to 
the north-east of Kashgar, was practically razed, many of the 
houses were wholly or partially engulfed in huge fissures, and 
1700 persons perished. In Kashgar itself and in the immediate 
neighbourhood, the earthquake was less destructive to property, 
but 600 persons were killed. The village of Besh-Kerim, con- 
sisting of eighty houses, was entirely destroyed, with the whole 
ofits inhabitants, in number about 550. The total loss of life is 
estimated at a little above 3000. Undulations of the surface, 
like sea-waves, were observed in the Chatar-Kula Hills ; and 
the wooded banks of the Scharikhanskaia at Sultan-Abada are 
riven into immense chasms. 


IN a paper read before the Institution of Mining and Metal- 
lurgy on October 16, Messrs. T. H. Leggett and F. H. Hatch 
collate the facts on which estimates can be based of the gold 


tuberculosis :—President, Prof. Brouardel, Paris; vice-presi- 
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production and life of the Main Reef Series, Witwatersrand, 
down to 6000 feet, and then deduce what, in the circumstances, | 
they consider to be a fair estimate. _They conclude that it must 

be assumed that the annual production will. increase fora few | 
years to a maximum, will be maintained for a second period, 

and that then there will be a third period of decline. For the | 
three years preceding the war, the average increase of production 

was at the rate of 4,c00,000/. per annum, the production for | 
1899 having a value of about 19,000,000/. Allowing eighteen 

months from January I, 1902, for the industry to be restored to | 
the conditions existing in August, 1899, a similar increase of 
production will bring the output to at least 30,000,000/. per 
annum by June 30, 1906, and if this rate of production were to 
be maintained from then on, the total production of 
1,233,560, 709/. would give a life from January 1, 1902, of 42} 
years. But as the production will decline gradually instead of 
coming to a sudden stop, this length of life will be increased, 
unless the annual output should for any considerable period | 
exceed 30,000,000/., when the increase in length of life due to _| 
declining output would be neutralised. 


Mr. C. J. Woonwarp, Municipal Technical School, Bir- 
mingham, sends us a photograph, from which the accompanying 


illustration has been reproduced, showing Indians in the art of | 
producing fire by means of the fire drill. The photograph is a 
copy of one in the possession of Mr. Henri d’Este, and was 
taken in the Orinoco region of South America. 


IN a recent number of the Sz/sungsberichte of the Vienna 
Academy of Sciences, Dr. J. Hann contributes an important 
paper on the meteorology of the equator, based on observations 
taken by Dr. E. Goeldi, director of the museum at Para. Very 
few stations exist near the equator, and especially equatorial 
South America ; the observations now in question extend from 
August, 1895, to August, 1901, and, although they are still 
continued, Dr. Hann considers them to be of such exceptional 
value that he has preferred to submit them to an elaborate 
discussion rather than to wait for later materials. In this note 
we shall refer only to temperature and rainfall. The results 
show that the temperature is extremely uniform throughout the 
year ; the annual variation amounts only to 1°°4 C., while the 
mean daily variation is 8°°8. The lowest temperature occurs in 
the beginning of the year, and the highest at the end of the year ; 
from May to September the mean temperature is almost constant. 
The yearly mean is 25°°7 C. The rainfall is characterised by a 


NO. 1722, VOL. 66] *- 


wet season, January to April, anda relatively dry period, from 
May to December, although rain is somewhat frequent during 


| the dry season. The fails occur almost exclusively in the 


afternoon and evening, during thunderstorm weather. The 
mean annual rainfall is about 102 inches. 


A surRVEy of the principal changes that have occurred in the 
birth and death rates in Italy during the last forty years has been 
given by Prof. Giuseppe Sormani in the Lombardy Renmdéconti, 
xxxv. 16. The principal conclusions are as follows :—The birth 
rate fluctuated between the limits 39°34 per 1000 in 1876 and 
33°49 in 1898, while the corresponding limits of the death rate 
were 34°39 in 1867 and 21°87 in 1899. The fluctuations are thus 
seen to be less marked in the birth rate than in the death rate, 
but both show a downward tendency, which occurs to a great 
extent concurrently with the introduction of improved sanitary 


| conditions. Still, the birth rate has in every year exceeded the 


death rate, the excess varying from 2°40 in 1867 to 12°80 in 
1897. During the period 1862-1899, the population increased 
by 10,000,000. In connection with the decreased death rate, 
the author estimates an annual saving of eight lives per thousand 
in the period 1897-99 as compared with the period 1862-75. 
Taking account of the influence of the diminished birth rate, 
and assuming that the reduction of the death rate is due-to pro- 
gress in checking the spread of infectious diseases, it is considered 
that at least 200,000 people have been effectively saved from 
death, and that the number of those saved from illness must be 
at least twenty times as great. 


In ‘* Notes on the Geology of the Eastern Desert of Egypt,” 
by Mr. T. Barron and Dr. W. F. Hume (Dulau and Co., 1902), 
there are some interesting remarks on the later physical changes 
which the country has undergone. Attention is drawn to certain 
‘*igneous gravels” which in reality are gravels containing in 
places fragments of granite, gneiss and other stones derived from 
the Red Sea hills. They are probably Pleistocene and of earlier 
date than the Nile, as its bed has been cut through them and its 
alluvium overlies them, so that this river could not have begun 
to flow until late Pleistocene times. A study of the raised 
beaches and coral reefs affords evidence of important movements 
which ushered in the present conditions. During the Pliocene 
period, minor fault-valleys were formed, and likewise great 
rifts such as the Red Sea (with the invasion of the fauna of the 
southern seas), the Gulf of Suez and other features. Miocene 
strata afford evidence of the former extension southwards of the 
Mediterranean ; Oligocene strata have not been recognised ; 
while the earlier Eocene strata, preserved’ here .and there 
from destruction by faults, point to the Eocene sea having 
covered the entire area examined. These Eocene strata are 
Londinian in age, but they comprise two series, an upper, 
mainly composed of limestones with nummulites, and a lower, 
of shales and marls. The lower series rests unconformably on 
Upper Cretaceous limestones, which are characterised by 
abundant oysters and well-marked bone-beds. _ Certain 
gypseous deposits near the Red Sea have resulted from the 
chemical alteration of Cretaceous and Eocene limestones. The 
Nubian Sandstone, which underlies the Cretaceous limestones, 
is also regarded as‘of Cretaceous (Santonian) age, and it rests 
on smoothed surfaces of Plutonic, volcanic and metamorphic 
tocks, planed down by marine erosion. 


WE have received a copy of a paper by Dr. J. Beard, from 
the Zoologischer Jahrbuch, entitled ‘* The Determination of 
Sex in Animal Development.” is 


THE Revue générale des Sciences of October 15 contains an 
admirably illustrated account of a discourse on ‘“‘ extinct 
monsters” recently delivered by M. Marcellin Boule in the 
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Paris Museum. Among the illustrations, especial interest 
attaches to a reproduction of a photograph of the skeleton of 
Mastodon angustidens \ately acquired by the museum, showing 
the remarkable downward flexure of the upper tusks and the 
great length of the symphysis of the lower jaw in which the 
lower pair are implanted. It seems certain that this species 
could not have been provided with a long trunk. 


AMONG a batch of articles from the Proceedings of the U.S. 
Museum, attention may be directed to one by Major E. A. 
Mearns on the ocelot cats, of which five distinguishable forms 
(regarded as species) are recognised. In a second fasciculus 
(No. 1292), Mr. W. P. Hay describes the crustaceans inhabiting 
 Nickajack ” Cave, Tennessee. In other parts (Nos. 1293 and 
1266), Messrs. Jordan, Snyder and Fowler continue their 
description of Japanese fishes, treating in the former fasciculus 
of the blennies, and in the latter of the gorgeously coloured 
cheetodonts and their allies. 


WHEN discussing the extent to which the posterior vertebral 
segments of the body have been suppressed and transmuted 
during the evolution of man and the higher apes, Dr. A. Keith 
(Journal of Anatomy and Physiology, vol. xxx. p. 18) calls 
attention to the fact that naturalists are wrong in describing the 
larger apes as quadrupedal. Theyare so only when on the ground, 
which is not their proper habitat. When at home among the 
trees they carry the body upright, and may thus be called 
orthograde, in contradistinction to the lower Primates, which 
are pronograde. 


THE third part of the first volume of Mr. J. S. Gardiner’s 
‘‘Fauna and Geography of the Maldive and Laccadive Archi- 
pelagoes ” contains articles by five contributors, in addition to a 
continuation of the editor’s general description of these islands 
and the coral-reefs of the Indian Ocean generally. In the first 
article, Prof. F. J. Bell discusses certain groups of echinoderms ; 
in the second, Mr. M. Burr describes the orthopterous insects ; 
while the third, by Mr. L. A. Borradaile, treats of certain crabs, 
The fishes of the Maldives fall to the lot of Mr. C. T. Regan, 
and for the identification of the turbellarian worms Mr. F. F, 
Laidlaw is responsible. A full notice of the work is reserved 
until its completion. 


To the October number of the Zoo/ogist Mr. Graham Renshaw 
contributes an interesting series of notes on various zoological 
gardens. A plate, from photographs, illustrates the remarkable 
difference between the summer and winter coats of the addax 
antelope. Attention is called to the fact that the attitude 
generally given to the South American maned wolf in museums 
and figures is incorrect, the creature carrying its head very low. 


In Gegenbaur’s Morphologisches Jahrbuch, vol. xxx. part iii., 
Herr L. Tobler points out that the so-called axillary bands 
Achselbogen) of the human subject are vestiges of the panniculus 
carnosus (skin-muscle) of the lower mammals. 


THREE reprints from the Yearbook of the Department of 
Agriculture, and Bz//etin No. 32 from the Bureau of Forestry 
in the same Department, all dealing with forestry questions, have 
been received. The work, mainly of supervision or providing 
expert advice, which is carried on by the Department is here 
emphasised on three distinct lines. Two of the pamphlets give 
working plans for forests, the one in Arkansas drawn up by 
Mr. F. E. Olmsted for a lumber company, and the other 
arranging for economic lumbering of land belonging to the 
University of Tennessee, on a system suggested by Mr. J. 
Foley. In Arkansas, 85 per cent. of the company’s holding 
consists of pine lands, where about 50 per cent. of the trees are 
pines, of the varieties short-leaf and loblolly (Pinus echinata, 
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Pinus taeda\, but both furnishing timber known as yellow pine. 
The remaining 50 per cent. are hard woods, commercially less 
valuable, and it is recommended to increase the pines by leaving 
trees to furnish seed and to decrease the number of hard-wood 
trees. The cutting limit recommended for pines is 14 inches 
on the stump, and for hard-wood 20 inches. Mr. W. L. 
Hall deals with the ‘‘ Timber Resources of Nebraska,” 
and points out that not only is the amount of planted timber 
satisfactory, but that the natural timber is increasing both in 
area and density. The gain in area represents the encroach- 
ment of the forest on the prairie, particularly along the creeks 
and in the ravines, and may in places amount to as much as 
100 acres during a period of fifty years. Pine again forms the 
staple product, except near water, where oak, elm and walnut 
thrive. ‘‘Grazing in Forest Reserves” is the title of the 
report by Mr. F. Roth, and this furnishes an account of the 
existing arrangements under which farmers may graze sheep, 
cattle or horses on the Government forest reserves. The 
success of this regulated grazing seems to be due to the 
simple though fairly stringent rules drawn up, combined with 
the level-headedness of the average American. All the reports 


; call attention to the great damage wrought by fires, and grazers 


are compelled by their agreement to aid in extinguishing fires, 
though Mr. Roth combats the prevalent idea that many fires 
are to be laid to the charge of the shepherds, because fires are 
quite as frequent where grazing is not allowed. 


AMONG the lectures’ to be delivered at the Royal Victoria 
Hall, Waterloo Road, S.E., during the next few weeks are the 
following :—November 4, Mr. Herbert Rix on ‘* To Palestine 
and Back” ; November 18, Mr. Rudler on ‘* Volcanoes.” 


MEssrs. SANDERS AND CROWHURST, Shaftesbury Avenue, 
have sent us five lantern slides reproduced from the remarkable 
photographs of young cuckoos in nests, mentioned in NATURE 
of October 9 (p. 574). ‘These and other lantern slides of birds 
and plants photographed direct from nature provide a pleasant 
means of creating interest in natural history. 


THE first two of the three volumes of ‘The Elements of 
Physics,” by Profs. Edward L. Nichols and William S. Franklin, 
have been revised and published as a second edition by the 
Macmillan Company of New York (London : Messrs. Macmillan 
and Co., Ltd.). The first volume deals with ‘‘ Mechanics and 
Heat” and the second with ‘‘ Electricity and Magnetism.” 


THE Zoological Society has just issued a new (fifth) edition of 
the catalogue of the Society’s library in Hanover Square, pre- 
pared by Mr. F. H. Waterhouse, the librarian. The volume 
contains the titles of about 11,000 different works, exclusive of 
periodicals. The whole library contains about 25,500 different 
volumes. The Zoological Society is also issuing an index- 
volume to the Proceedings of their scientific meetings for the 
last decennial period 1891-1900, in correspondence with similar 
indexes for former decennial periods. 


THE additions to the Zoological Society’s Gardens during the 
past week include a Vervet Monkey (Cercopithecus lalandii) 
from South Africa, presented by Mr. J. D. Tannahill ; a ——-— 
Monkey (Cercopithecus, sp. inc.) from West Africa, presented 
by Mr. A. J. Lyttleton Turner ; a Spotted Ichneumon (Herfestes 
auropunctatus) from Nepal, presented by Mrs. F. Cameron ;a 
Collie’s Squirrel (Sciurus collioe?) from Mexico, a Ruffed Lemur 
(Lemur varius, var. ruber), a Fringed Gecko (Unoplates 
fimbriatus) from Madagascar, a Gould’s Monitor (Varanus 
gouldi), three Limbless Lizards (Pygepus Jepidopus) from 
Australia, deposited ; a Golden Eagle (Agui/a chrysaétus) from 
Scotland, presented by Mr. J. Baxendale. 
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OUR ASTRONOMICAL COLUMN. 
ASTRONOMICAL OCCURRENCES IN NOVEMBER :— 
Nov. 2. 13h. 6m. Minimum of Algol (8 Persei). 
4- Ih. om. Mercury at greatest western elongation 
(18° 50’). 
5- 9h. 55m. Minimum of Algol (8 Persei). 
6. Sh. om. Saturn in conjunction with the moon. 
Saturn 5° 33’ S. 
9. — perihelion passage of Swift’s comet (1895 


14-15. Epoch of Leonid meteoric shower. 
15. Venus. Illuminated portion of disc=0'998, of Mars 


=0'914. 

20. 12h. 6m. to 13h. 7m. Moon occults 60 Cancri 
(mag. 5°7). 

20. 18h. 42m. to 19h. 51m. Moon occults « Cancri 


(mag. 5°0). 
23. Epoch of Andromedid meteoric shower. 
23. Perihelion passage of Perrine’s comet (1902 4). 
23. gh. 14m. to 15h. om. Moon occults v Leonis (mag. 


4°5)- 

24. 2h. 21m. to 6h. 4m. Transit of Jupiter’s Sat. III. 
(Ganymede). 

2 1th. 37m. Minimum of Algol (8 Persei). 

. 8h. 26m. Minimum of Algol (6 Persei). 

28. 14h. om. Venus in superior conjunction with the 
sun. 

29. 7h. 43m. to 12h. 37m. Transit of Jupiter’s Sat. IV. 
(Callisto). 


THE LEONID SHOWER.—Twoarticles in Popular Astronomy, 
No. 98, by Prof. Pickering and Mr. R. B. Taber respectively, 
deal with the reports of different observers of the Leonids 
during the shower of 1901, which, although not seen in this 
country, appears to have been a brilliant one as seen by the 
observers in the United States on the morning of November 15. 

Prof. Pickering records the following six observations :— 


No. of 
Station. Latitude. Longitude. meteors per 
our, 
Steamer Admiral Dewey ... 
Tuape, Sonora, Mex. 30 2... «2 . countless 
Mount Lowe Observatory ... 


The position of the radiant point seems unchanged, the 
Harvard report giving it as R.A. = 10h. 6m., Dec. = 22° 16’. Mr. 
Upton, of Providence, estimated it to be R.A. =10h. 2m.‘8., 
Dec. = 21° 19’, whilst M. Eginitis, director of the Athens Ob- 
servatory, suggests ‘‘a sensible displacement in right ascension.” 
Mr. Upton thinks that ‘‘ the radiant is probably a point, rather 
than a spot 2” or more in diameter.” 


OBSERVATIONS OF ¢ GEMINORUM.— During the period 
March 10 to May 23 of this year, forty-two observations of 
the variable star ¢ Geminorum were made, by Argelander’s 
method, at the Princetown University Observatory by Mr. F. P. 
McDermott, junior. 

The observations indicate that there is a secondary maximum 
about 3'od. before the principal maximum, and that the object 
attains a brightness of 3°88m.; a secondary minimum, when 
the object has a magnitude of about 3°93, is also indicated 
1°6d. before the principal maximum. 


FirrH SATELLITE OF JUPITER.—Writing to Popular 
Astronomy (No. 98) on September 9, Prof. Barnard recalls the 
fact that it is exactly ten years since Jupiter's fifth satellite was 
discovered. 

From the spring of 1899 until the spring of this year, Prof. 

was unable to see this object, but several good elonga- 
tions have been observed oo the satellite can, however, 
only be seen under very g observing conditions and with 
large instruments. 


SEARCH FOR AN INTRA-MERCURIAL PLANET DURING THE 
oF 1901.—In Bulletin No. 24 of 
the Lick Observatory, Prof. Perrine describes the photographic 
search for the intra-Mercurial planet which, according to 
Leverrier and others, might be the disturbing influence that 
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causes the considerable motion observed in the line of apsides of 
the orbit of Mercury. 

Reduction of the negatives obtained during the 1901 eclipse 
has led toa negative result. There is just a possibility that at 
the time of the eclipse the hypothetical planet may have been 
in a direct line with the bright corona, and so have escaped 
notice ; but, as the corona only covered 1/200th of the area 
photographed, this is not very probable. 

A planetary body 34 miles in diameter would have appeared 
as having a magnitude of 7} in the existing circumstances, 
and, as it would need seven hundred thousand such bodies, each 
having the same density as Mercury, to produce the observed 
movement in the orbit of the latter, it seems highly improbable 
that these changes are due to the interference of an intra- 
Mercurial planet. Prof. Perrine suggests that perhaps the finely 
divided matter which produces the zodiacal light may, when 
considered in the aggregate, be sufficient to cause the per- 
turbations in the orbit of Mercury. 


CHEMISTRY AT THE BRITISH 
ASSOCIATION. 


[* a paper on experiments to ascertain the amount of carbonic 

anhydride absorbed from sea water, Prof. E. A. Letts 
and Mr. W. Caldwell stated that they are experimentally testing 
the validity of Schloesing’s theory that the ocean serves as the 
regulator of atmospheric carbonic anhydride, with the aid of a 
specially devised piece of apparatus. Prof. E. A, Letts also read 
a paper on the corrosion of copper by sea water and on the detec- 
tion of traces of impurity in the commercial metal, in which it 
was suggested that rapid corrosion of copper by sea water may 
be due to electrolytic action between particles of a copper-arsenic 
alloy embedded in the copper plates and the copper itself. 
Prof. F. Clowes, in a paper on the action of distilled water upon 
lead, showed that dissolved oxygen first acts upon the lead, and 
the oxidation product is subsequently converted into a hydroxy- 
carbonate by carbonic acid. Dr. C, E. Fawsitt gave a paper 
on the decomposition of urea, showing that on heating urea in 
aqueous acid or alkaline solution at 99°, the decomposition does 
not proceed in accordance with a bi- or tri-molecular reaction 
as would be expected theoretically, but in accordance with the 
formula of a monomolecular reaction. The apparent anomaly 
is explained by the formation of ammonium cyanate as an inter- 
mediate product ; on heating with water, urea first undergoes 
isomeric transformation into ammonium cyanate, and this then 
decomposes into ammonia and carbonic anhydride. In a paper 
on the telluric distribution of the elements in relation to their 
atomic weights, Mr. W. Ackroyd employs the purchasing power 
of agiven sum as an indication of the abundance or rarity of the 
different elements ; he shows that in each of the natural grou 
the rarity of the element increases with the atomic weight. In 
a paper on the proposed standardisation of methods of chemical 
analysis, Mr. B. Blount protested against the growing tendency 
to apply the principle of standardisation to analytical methods 
for the determination of chemical entities, such, for instance, as 
the constituents of steel ; at the same time, he agreed that arbi- 
trary methods, such as those applied to the examination of 
waters, oils, milks, &c., should be standardised. Prof. T. 
Purdie, F.R.S., and Dr. J. C. Irvine, in a paper on the alkyl- 
ation of sugars, described a method for alkylating hydroxyl 
groups in methylglucosides. On boiling methylglucoside in 
methyl alcohol with methyl iodide and dry silver oxide, the 
trimethyl ether of methylglucoside, 


CH,.OH, 


is produced ; on further heating with methyl iodide and silver 
oxide, it is converted into a tetramethyl ether. Under similar 
treatment, acetonerhamnoside yields a dimethyl ether. In 
dealing with the synthetical action of enzymes, Dr. E. F. 
Armstrong showed that the enzyme lactase is capable of con- 
verting glucose into a disaccharide, to which the name isolactose 
was given. The same author gave a paper on recent synthetical 
researches in the glucoside group; the pentacetylglucoses 
are converted into aceto-halogen-glucoses by anhydrous 
hydrogen chloride or bromide, the acetyl group attached 
to the aldehyde group being replaced by halogen. These 
substances are converted into alkylglucosides by treatment 
with alcohols. A report of the committee appointed to collect 
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statistics concerning the training of chemists employed in 
English chemical industries, of which Prof. G. G. Henderson 
is secretary, was read; information concerning their course of 
training had been received from 502 managers and chemists 
employed in English chemical industries, III of whom are 
fellows or associates of the Institute of ‘ Chemistry. The 
following figures give more detailed information :— 


Number of graduates of a British University ...... 59 
Number of graduates of both a British and a 
foreign University 16 
Number of graduates of a foreign University...... 32! 
107 
Number of non-graduates trained in a British 
University or University College .................. 137” 
Number of non-graduates trained in a British 
Number of non-graduates trained in a foreign 
University or Technical College ............-..... 8 


Number of non-graduates trained in Evening 
Classes, analysts’ laboratories, works’ labora- 
tories, or Otherwise ..........--sseccssesssersesceesees 85 


395 

The committee on isomorphous sulphonic derivatives of 
benzene, of which Prof. H. E. Armstrong, F.R.S., is secretary, 
reported that Dr. Jee has completed the crystallographic study 
of the 1:3-dichloro-, chlorobromo- and dibromo-benzene 
5-sulphonic chlorides and bromides, and finds that this group 
of compounds constitutes an isotetramorphous group. In dis- 
cussing the colour of iodine-containing compounds, Miss Ida 
Smedley called attention to the fact that two ciasses of such 
compounds are known, namely, colourless and coloured. Ina 
paper on colloids of zirconium compared with those of other 
metals of the fourth group, Dr. J. H. Gladstone, F.R.S., and 
Mr. W. Hibbert stated that zirconium gives a colloid of well- 
marked properties resembling those of silicon, tin, titanium and 
thorium; Dr. J. H. Gladstone also gave a paper on fluorescent 
and phosphorescent diamonds. The following papers were also 
read:—Note on a fourth methylmorphimethine, by Mr. J. 
Hawthorne ; on the absorption of ammonia from water by algz, 
by Prof. E. A. Letts and Mr. J. S. Totton; on determin- 
ations of atmospheric carbonic anhydride made on board the 
Discovery on the voyage to the Cape and thence to New 
Zealand, by Prof. E. A. Letts; a new method of causing 
isomerisation, by Prof. R. Meldola; acid esters of methyl- 
succinic acids, by Prof. J. J. Sudborough and Mr. W. A. Bone ; 
compounds of trinitrobenzenes and alkylated naphthylamines, 
by Mr. H. Hibbert and Prof. J. J. Sudborough; action of 
alkalis on cinnamic acid dibromide and its esters, by Prof. J. J. 
Sudborough and Mr. K. J. Thomson. An interesting feature 
of the proceedings of Section B was the reading and discussion 
of two important monographs, one on our present knowledge 
of diazo-compounds, by Dr. G. T. Morgan, and the other on 
hydro-aromatic compounds with single nucleus, by Dr. A. W. 
Crossley. 


ANTHROPOLOGY AT THE BRITISH 
ASSOCIATION. 


THE papers read before the Section covered, as will be seen, 
a considerable portion of the field that is usually embraced 
by anthropology. 

Archaeology.—Mr. W. Knowles exhibited some Irish 
flints mostly with a dark brown patina and ‘the fashion of 
chipping the flint perpendicularly through the thickness,” 
some .of which came from ‘‘interglacial gravels.” Two 
questions were asked: (1) What useful object ‘could the 
perpendicular chipping serve to man? (2) If not artificial, what 
force in mature can dress so many objects alike with chipping 
that has all the appearance of being artificial in character? 
Miss Nina F. Layard described and exhibited a number of 
variously shaped Palzolithic implements from a small pit in the 
plateau gravels of Ipswich, and Messrs. W. and W. A. Cunnington 


ee of whom studied also in a British University or Technical 
lege. 


2 Twenty of whom studied also in a foreign University or Technical 
College. 
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gave an account of the recent discovery of Palzolithic implements 
from Knowle, Wiltshire; these implements and the ordinary 
flints of the gravel pit are remarkable for the very high polish 
that many exhibit, and some are marked with peculiar striz. 
There are two views to account for the polishing, (1) a redeposit 
of silica, which was favoured by the authors, and (2) sand 
action, which was emphatically advocated by Prof. Boyd 
Dawkins ; as a matter of fact, the sand of this quarry is exception- 
ally fine and entirely siliceous. Mr. S. B. Dixon also exhibited 
some of these polished implements. No satisfactory explana- 
tion was given of the striz. Mr. W. J. Knowles described some 
important stone-axe factories that he had discovered near 
Cushendall, co. Antrim; axes in all stages of manufacture 
and innumerable chips were found where boulders of a certain 
rock occurred in the drift. The conditions were somewhat 
similar to those Mr. W. H. Holmes has described in the United 
States. Mr. Knowles also exhibited leaf-shaped stone blades 
from co. Antrim, which were probably a stage in the manu- 
facture of spear- and arrow-heads, like the stone blades from 
America. 

A remarkable series of underground, tunnel-like dwellings 
(souterrains) in Ulster was shown in lantern slides by Mr. 
W. J. Fennell, and similar remains from various parts of the 
British Isles were copiously illustrated by Mr. D. MacRitchie. 
Mr. G. Clinch also described the subterranean dwellings recently 
discovered at Waddon, near Croydon. 

The report on the excavations at Arbor Low Stone Circle in 
Derbyshire was read by Mr. H. Balfour. The evidence as to 
its age was not decisive, but it pointed to the monument having 
been rected at the close of the Neolithic period, or at the 
beginning of the Bronze age. A Belfast antiquary endeavoured 
to prove that the Irish elk survived into the Bronze age, but the 
bones exhibited belonged to oxen, not to deer. 

A note from Mr. R. A. S. Macalister on a prehistoric 
cemetery-cave in Palestine recorded the first discovery yet made 
of the pre-Israelite inhabitants of Palestine who burnt their dead ; 
above these were found unburnt remains of the earliest Semitic 
stock. The recent Cretan excavations at Knossos by Mr. A. 
Evans and those at Palzeokastro by Mr. R. C. Bosanquet were 
illustrated by lantern slides; at the latter site there is an 
exceptional opportunity for a craniological study of Mycenzan 
and recent Cretans. 

The Hon. John Abercromby read a very important paper on 
the oldest Brenze age earthenware vessel, which is usually 
called a ‘‘drinking cup” and for which he proposed the term 
of ‘‘ beaker.” By the aid of numerous photographs, he demon- 
strated that it came into Britain from the Rhine and in all 
probability had its origin in Central Europe. Bronze objects of 
the Hallstatt culture phase have been recognised in Ireland, 
but it was not until Mr. G. Coffey drew the attention of the 
Section to the fact that the abundance of them was realised. 
This he did in a very convincing manner, drawing his examples 
mainly from the wonderful collection of the Royal Irish 
Academy in Dublin. Iron was probably known before the 
close of the Hallstatt period in Ireland. Mr. Coffey also 
exhibited lantern slides of some remarkably fine carved Irish 
monuments belonging to the La Téne, or so-called Late 
Celtic, period. These stone monuments, which are ornamented 
with the ‘‘ trumpet” design, are unique. Reports were read 
on excavations in the Roman fort at Gellygaer, near Cardiff, 
and in the Roman city of Silchester. The survival of certain 
Pagan sepulchral symbols on early Christian monuments in 
Ireland was abundantly illustrated by lantern slides by Mr. 
P. J. O’Reilly. The significance of these symbols is, however, 
unknown. A note was presented by Mr. F. P. Mennell on the 
Khami ruins twelve miles from Bulawayo, Rhodesia. It is 
satisfactory to find that these monuments are being investigated 
and the specimens preserved in the Rhodesia Museum. 

Anthropography, or Physical Anthropology.—A new depar- 
ture was made at this meeting in the formation of a subsection 
to discuss matters relating to this branch, and a demonstration 
was made by Prof, Symington in the anatomical museum of 
the College. Mr. J. F. Tocher read his report on the pig- 
mentation survey of Scottish school children, Preparations are 
now being made for an exhaustive inquiry into the distribution 
of the hair and eye colour of Scottish children analogous to 
that made by Virchow for German children. Mr. Tocher also 
presented a note on some measurements of Eskimo. Mr. J. 
Gray gave measurements of the Indian Coronation a 
and drew therefrom some interesting conclusions. Dr. C. S. 
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Myers presented his report on the very numerous anthropo- 
metric investigations he has made among the native troops of 
the Egyptian army, and at the same time described a method of 
radial craniometry. The skeleton of Cornelius Magrath, the 
Irish giant, was exhibited, and the subject of giantism was 
lucidly explained, by Prof. J. D. Cunningham ; Prof. A. F. 
Dixon also exhibited a skull modified by acromegaly. Prof. 
J. Symington exhibited some ancient Irish crania collected by 
the late John Grattan, of Belfast, and described the methods of 
cranial investigation adopted by that gentleman ; the president 
also alluded in eulogistic terms to the acumen of Mr. Grattan, 
who, though he was engaged in business and had not received 
a scientific training, yet was in his time in advance of every 
European craniologist so far as methods were concerned. 
Psychology.—Miss A. Amy Bulley read a paper on the 
psychology of primitive man; while primitive man had no 
absolute mental deficiency, he ‘‘sensed” objects singly and 
without anything more than a hazy perception of their relation 
toone another. The results of this deficiency were :—(1) Inability 
to generalise ; (2) no distinction recognised between essential 
and non-essential characteristics ; (3) imperfect understanding 
of cause and effect. These imperfections were employed as’ 
tests for certain religious ideas that have been attributed to 
primitive man, such as one supreme God, phallic worship, the 
ghost theory and the theory of the continuum in religion. Dr. 
W. Graham’s paper on the mental and moral characteristics of 
the people of Ulster led to a very lively debate which was 
fortunately free from excess, although the author referred to the 
increase of insanity due to religious excitement in the north of 
Ireland. The main valid criticism was the pointing out that 
the author fell into the common mistake of calling the non- 
Teutonic element in Ireland ‘‘ Celtic,” thereby entirely ignoring 
the vastly preponderating Mediterranean strain. 
Ethnography.—There were several papers, illustrated with 
lantern slides, which described certain peoples who had been 
studied by the lecturers. Dr. W. H. Furness gave an entertain- 
ing and instructive discourse on the Nagas, whom he visited 
with the special purpose of investigating whether they had a 
connection with any of the interior tribes of Borneo; he came to 
the conclusion that there was no positive proof for this view. 
The Lolos and other tribes of western China were dealt with by 
Mr. A. Henry. A comparison of the Lolo and Mias-tze speech 
with the Chinese suggests that the tonal monosyllabic languages 
form a distinct primitive group and are not the result of linguistic 
degradation ; the peculiar script of the Lolos may be due to 
early Nestorian missionaries ; the surnames of the Lolos always 
signify the name of a tree or animal, which may not be touched. 
Messrs. Nelson Annandale and H.C. Robinson described the 
wild and civilised tribes of Malay Peninsula. No distinction 
could be drawn between the Malays and Siamese of the district 
between Singora and Jambu ; there is evidence of an admixture 
of aboriginal blood ; the savage tribes are the Semangs, Sakais 
and Orang Laut Kappir of Trang. The report on the ethno- 
logical survey of Canada was presented. The Canadian Com- 
mittee itself has not yet got beyond the “‘ resolution ” stage ; the 
long report of more than ninety pages is solely the work of the 
secretary, Mr. C. Hill-Tout, who has investigated, mainly lin- 
guistically, the Lower Fraser Indians of British Columbia. The 
Royal Society of Canada has at last undertaken to prosecute with 
vigour the important and pressing objects of this committee. 
Comparative Religion,—The human souls and ghosts of the 
Malays of Patani were described by Mr. N. Annandale, as well 
as the ghosts of inspired magicians, the giving in marriage of 
the son of such a ghost, and the marriage procession (a cyclone) ; 
the evolution was traced of a local god from such a ghost. Two 
4 by the Rev. J. H. Holmes were read by the president. 
he first described the sacred initiation ceremonies undergone 
by the lads of the Papuan Gulf. The boy is isolated in the 
“‘eravo,” or club house, until his hair has grown to its full 
length. His body must not be exposed to the sun, and he is 
subject to several taboos. The bull-roarer is shown and ex- 
plained, and masks play a great part in the more important cere- 
monies, The second paper dealt with the religious ideas of the 
Elema tribe of the Papuan Gulf. From certain customs and 
taboos, it is evident the natives were totemic people, but they 
appear to have partially passed beyond this phase. There are 
four classes of ghosts—those who have died a natural death, 
who have been killed in a fight, who have been murdered, and 
who have been killed by a crocodile. Every family of living 
things, from man downwards, ha its special god or guardian 
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spirit, for whom there is a feeling of respect ; for example, the 
banana has two gods. The Toaripi or Elema recognise a good 
and an evil supreme god and a number of subsidiary ones. Mr. 
F, T. Elworthy exhibited a number of perforated stone amulets 
from Lincolnshire, Dorset, Somerset, co. Antrim, and southern 
Italy which are used as prophylactic agents against witchcraft 
in houses, cattle byres, or in gardens. An important paper on 
the Lia Fail of Tara and election of kings by augury was com- 
municated by Mr. E, S. Hartland. The famous Lia Fail, or 
Stone of Destiny, often, but erroneously, identified with the 
Coronation Stone, was a stone on which were enchantments, for 
it used to roar under the person who had the best right to obtain 
the sovereignty of Ireland at the time the men of Ireland 
were in assembly at Tara to choose a king over them. It was 
thus an oracle, and the choice of king was made by the augury 
which it gave. Kingship was something more than human ; it 
was thus necessary to ascertain the will of the gods. Other 
examples from diverse times and places were given as proofs of 
the widespread character of these customs. 

Survivals.—Mr. E. Lovett discoursed in an_ interesting 

manner on tallies; these are records kept by cutting notches 
in sticks of wood, and are a survival of probably the earliest 
appliance of a commercial nature made by man. There are 
two varieties: (1) the contract tally, formed by a stick split 
through the notches, and (2) the simple or memorandum 
tally, a single notched slip of wood. The simple or folk tally 
has survived the complex form as elaborated in the banker’s and 
exchequer tallies. Numerous modern examples were exhibited. 
Mr. Hartland exhibited two wooden ‘‘ swords” formerly worn 
as professional emblems by medical practitioners in Japan ; 
one represented a bean pod, and the other was a rough piece of 
wood. 
Museums.—On the last morning, a very interesting discussion 
on the classification and arrangement of exhibits in anthropo- 
logical museums was started by the reading, by the recorder, of 
a very suggestive paper by Dr. W. H. Holmes, of the U.S. 
National Museum. The chief methods of arrangement are the 
ethnographical on a geographical basis, and the evolutionary and 
distributionary. It was generally agreed that no hard and fast 
rule could be laid down, but that it was desirable that every 
museum should develop along its own lines, subject to a con- 
trolling idea along one of these chief directions. It was held essen- 
tial that museums should be liberally labelled, and rendered at 
the same time instructive and interesting ; more attention should 
be paid to these points, as the success of a museum depends 
upon the interest that it awakens. 

Classification.—The business of the Section terminated with 
a discussion of the classification of the subject-matter of anthro- 
pology ; this was opened by Mr. E, N: Fallaize with a sug- 
gested scheme which was offered for future consideration. 

A popular feature of the Section was the interesting museum 
mainly of local archeology and ethnographic survivals which, 
thanks to the courtesy of Prof. Symington, were exhibited in the 
dissecting room and anatomical museum. Mr. R. Welch ex- 
hibited numerous photographs and other objects, notably a 
series of remarkable primitive vehicles from co. Antrim, which 
illustrated several stages in the evolution of the Irish jaunting 
car. Many of the papers read at the meeting will be published 
in full by the Anthropological Institute either in their Journal 
or in Man. 


PHYSIOLOGY AT THE BRITISH 
ASSOCIATION. 


ROF. HALLIBURTON, president of the Section, 
read a paper on the regeneration of nerves, con- 
tributed by Dr. Mott and himself. Two opinions existed 
in regard to the regeneration of nerve-fibres. One set 
of observers concluded that the new nerve-fibres sprout 
out from the central stump of the divided nerve-trunk. 
This was the opinion of by far the larger number of 
workers. The other opinion was that the new nerve-fibres were 
of peripheral origin. Those who held the latter view relied 
almost entirely upon histological evidence. But a strand of cells 
that looked like a nerve-fibre to the microscope might neverthe- 
less be not physiologically a nerve-fibre, inasmuch as it might be 
quite unable to be excited as a true nerve-fibre is or to conduct 
nerve impulses as a nerve-fibre can. These functional perform- 
ances were the true criteria for nerve-fibres. Among recent 
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observers, Howell and Huber, who had used both histological 
and experimental methods, had arrived at the conclusion that 
the axis cylinder, the essential portion of a nerve-fibre, had an 
exclusively central origin ; they admitted that the peripheral 
tissues in which it was embedded were active in preparing and 
generating a nutritive scaffolding for it. With Dr. Mott he 
had come to experimental results which, so far as they at pre- 
sent went, confirmed those by Howell and Huber. One experi- 
ment they had performed was to divide a large nerve and 
suture the ends together. After a sufficient length of time had 
passed, restoration of function occurred, and this was taken as a 
sign that regeneration had successfully ensued. Then they ex- 

sed the nerve-trunk anew. The union of the two ends was 
then found to have been accomplished, and on testing the nerve 
it was found to be excitable by faradisation when the stimulus was 
applied either below or above the point of reunion of the divided 
trunk. A piece of the nerve-trunk was then excised some little 
distance below the point of reunion ; on microscopical examin- 
ation of this, new nerve-fibres were discovered within it. Subse- 
quent to this second operation, the wound was closed up and the 
animal was finally sacrificed ten days later. When the animal 
was finally then examined, the nerve both above and below the 
second section was once more tested for response to electric 
stimulation. The peripheral piece was then found to have 
become once more inexcitable. Degeneration had also set in 
within the fibres of the peripheral piece of the nerve-trunk. 
Prof. Halliburton urged that this showed that the degenerative 

rocess which followed the direction of growth had occurred 
in a peripheral direction only and had not started at the peri- 
phery. Observations were also mentioned indicating that 
normal functional activity exercised an important influence on 
the speed and perfection of the process of nerve repair. 
Paralysis was induced in the arm of the monkey by section 
of a number of the cervico-brachial afferent Spinal roots. By 
this device, the motor cells of the cord in that region, namely, 
the cells whence originate the motor nerve-fibres of the limb, 
are cut off from the influence of all impulses coming to them 
reflexly from the sensory nerves of the limb itself. A large 
nerve-trunk in the arm is then divided and the corresponding 
nerve-trunk of the opposite non-paralysed limb is likewise cut, 
the latter as a control experiment. Union of the ends of the 
divided nerves occurred on both sides, but on the side on which 
the afferent roots had been cut the union was much slower and 
less perfect, as shown both by histological and by electrical 
examination of the nerve. 

Prof. Schafer communicated the results of a series of experi- 
ments executed with the object of analysing further the 
mechanism connecting the muscular apparatus with the 
centres for willed movement having their seat within the 
brain. He compared the relative effects of transection of the 
pyramidal tracts and of the ventral columns of the spinal cord. 
The observations had been made on monkeys. Section of the 
ventral columns of the spinal cord produced paralysis of volun- 
tary movement in the parts of the body lying behind the seg- 
mental level of the lesion. The descending fibres of the 
ventral columns of the cord were in the main derived from the 
cells of the nucleus of Deiters in the bulb, a group of fibres that 
were, on the other hand, related to the impulses entering the 
brain from the labyrinth organ, namely, the semicircular canals 
and the otolith organ. It had been proved by Ewald and 
others that :the destruction of the labyrinth organ entailed 
diminution and impairment of the ‘‘tonus” of the voluntary 
muscles of the body. Prof. Schafer proposed to account for the 

lysis ensuent upon transection of the ventral spinal columns 
y the removal of the bracing influence of Deiter’s nucleus 
from the ventral horn cells of the spinal cord, the tonus of 
muscles being certainly primarily a tonus of the ventral horn 
cells of the cord. The paralysis produced by section of the 
ventral columns of the cord would on this explanation be com- 
parable with that described by Sherrington and Mott in the 
monkey consequent on section of the afferent roots, which 
seems to take effect by producing loss of tonus in the motor 
nerve-cells. 

A paper on some new features in the intimate structure of 
the human cerebral cortex was read by Dr. John Turner. His 
specimens showed (1) a beaded network enveloping the 
pyramidal cells of the cortex and their dendrites ; (2) an inter- 
cellular plexus of nerve-fibrils not previously demonstrated to 
exist. The preparations demonstrating these points had been 
made by placing pieces of the brain tissue directly on removal 
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from the body, and without previous hardening or fixing, into 
a staining solution containing methylene blue and hydrogen 
peroxide. From this mixture, after a sufficient time had elapsed, 
the tissue was transferred to a solution of molybdate of am- 
monia. The tissue was then after this fixation dehydrated, 
embedded in paraffin and cut‘into sections. The beaded net- 
work is anetwork, not of neuroglial fibres, but of processes of 
true nerve-cells. This network loosely invests the pyramidal 
cells and their dendrites. The network is made up of the finer 
ramifications of stouter fibres which can be traced from certain 
pyriform dark cells in the cerebral cortex ; these cells are 
generally small, and no signs of any network can be seen around 
them. There seem, in fact, in the cortex of the cerebrum to be 
at least two systems of nerve-cells present, the pyramidal variety, 
which are pale under the method of examination here employed, 
and the smaller darkly stained pyriform nerve-cells. These 
latter possess branches which ramify and form by a fusion a 
network enveloping the pyramidal cells. Since the network is 
a true network formed by actual anastomosis, the system of dark 
cells constitutes a contznuum. Dr. Turner urged that in all 
probability collaterals arising from the axons of the pyramidal 
cells also joined on to the network. If that were so, all the 
nerve-cells of the cortex would be practically in organic con- 
tinuity. He suggested that the differences observed in staining, 
shape, arrangement, &c., of the two varieties of cells indicated 
a difference in function. There was good ground for associating 
the pyramidal cells with motor functions; he was therefore 
inclined to ascribe to the dark pyriform cells sensory functions. 
They were in all likelihood, he urged, the bearers and distri- 
butors of afferent impulses. This method might therefore afford 
a means of showing where ingoing currents ended and where 
outgoing currents started. On this view, however, ‘the impulses 
must flow in a centrifugal direction in the dendrites of the dark 
cells ani in a centripetal direction in the axons of those cells ; 
this was against the views generally in acceptance which regard 
the axon as always a cellulifugal conductor and the dendrites as 
always conducting in a direction toward the perikaryon. 

Prof. Schafer corroborated the description of the microscopi- 
cal structures described and discovered by Dr. Turner. He 
suggested, however, that the course of conduction was not 
cellulifugal in the dendrites of the dark cells. He argued that 
it was more —— that the nervous pericellular network took 
upimpulses brought by the afferent fibres coming to the cortex 
in such large numbers from the optic thalamus ; that these im- 
pulses in part were carried through the pyramid cells and in 
part through the dendrites of the dark cells to the perikarya and 
axons of these latter. 

Dr. Page May communicated a paper upon the movements 
and innervation of the stomach. His investigation had been an 
experimental one, and the animals employed had been cats, 
dogs and monkeys. A/’short time after taking food, movements 
of a rhythmic character arise in the muscle of the wall of the 
organ. These movements are waves of contraction, each of 
which commences near the cesophageal end of the stomach. The 
waves succeed each other at a rate of about three times per 
minute, and they slowly increase in strength as they pass toward 
the pylories. The contractions have their origin in the wall of 
the organ itself, because they will continue for half an hour or 
more after removal of the viscus from the body and its preserva- 
tion in a bath of warm saline solution. The small ganglia in 
the wall of the stomach probably coordinate the contractions. 
Although the gastric contractions are of autocthonous origin, 
they are subject to control of the central nervous system by 
means of the vagus nerve, especially of the left vagus nerve. 
On stimulating the peripheral end of the vagus nerve, the tone 
of the gastric muscle is usually at once much diminished. Any 
gastric contractions are usually then abolished. Shortly after 
this, on the contrary, renewed movements set in, often very 
vigorous in character, and usually about four times as = 
as the contractions during ordinary digestive activity. Thus the 
first effect of stimulation of the vagus is inhibition of the gastric 
tone, the second is increase of tone and augmentation of move- 
ment. Stimulation of the central end of the vagus produces a 
slight inhibitory effect upon the stomach if the other vagus nerve 
is intact. The splanchnic nerve was not found to exert any in- 
fluence upon the musculature of the stomach, either in the direction 
of augmentation or of inhibition. Occasionally some inhibition 
of gastric movement is excited by the stimulation of the 
splanchnic, but this not usually ; such occasional results are due 
probably to the vaso-constriction produced by the splanchnic 
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stimulation. Anzmia of the stomach experimentally produced 
by blocking the thoracic aorta cuts short the normal contrac- 
tions of the organ. The cerebral centres for the gastric move- 
ments and tone, which have been described by many observers, 
notably by Bechterew and Opendowsky, were not found, 
although diligently searched for. No definite result upon the 
movements of the stomach seemed to result from any cerebral 
stimulation. 

Prof. Schafer contributed a communication on the diuretic 
action of pituitary extracts, based on recent researches by 
Dr. Magnus, of Heidelberg, and himself. He showed a series 
of tracings exhibiting by the graphic method the effect that 
intravenous injection of extract of pituitary body has upon the 
activity of the kidneys. The epithelial part of the pituitary 
body yields an extract which causes a marked increase in urinary 
secretion. This part of the gland had always previously been 
supposed inert. The diuretic action now proven to be exerted 
by the gland had, Prof. Schafer urged, a direct bearing upon the 
disease called acromegaly, in which the pituitary body was 
enlarged and diuresis was present. 

Prof. Gotch brought forward an experiment upon fatigue and 
nerve. It had long been held that repeated or excessive activity 
caused fatigue of nerve-endings, but had no effect upon the fibres 
which conduct the nervous impulses. Herzen had recently 
questioned the truth of the above generally adopted view. 
Herzen stated that after a nerve-trunk had been subjected to 
repeated stimuli, the subsequent response of the nerve shows 
signs of impairment when examined by electrical tests. This 
impairment it had been the object of the present observ- 
ations te examine, and they showed that the impairment 
was a change which was confined in its situation to the neigh- 
bourhood of the place of the electrodes by which the electric 
currents used for fatiguing the nerve were applied to the nerve. 
Were the effect a true fatigue effect, its locus should not be con- 
fined to the electrade region, but should be distributed throughout 
the nerve, because the process of conduction of nerve-impulses 
occupying the whole length of the nerve, the true fatigue which 
arose as their after effect must have a similar distribution. The 
changes which were confined to the immediate neighbourhood 
of the electrodes by which the long series of *‘ fatigue ”-pro- 
ducing currents were introduced were those to which much 
attention has long been devoted as electrotome. Probably the 
process involved was one of electrolysis, and certainly its relation 
to fatigue in the true sense was at most extremely remote. For 
the experiments the capillary electrometer had been employed ; 
the electric differences studied had been given by the nervous 
impulse in response to a single induction current. 

Dr. Edridge-Green brought forward evidence regarding the 
distribution in the retina of the photo-sensitive pigment, the 
visual purple. This pigment belongs to the “‘ rods” only, and 
is not present inthe ‘‘cones.” Nevertheless, Dr. Edridge- 
Green finds that it is present in the central region of the retina, 
a region in which there are cones only and no rods. On 
examining the retina of the monkey, when that animal had, in 
order to increase the amount of visual purple, been kept in the 
dark for twenty-four hours, the central region of vision, the 
yellow spot, instead of being free from visual purple was the 
most purple part of the whole retina. The purple was, how- 
ever, seen by microscopic examination to be around and not 
actually in the cones. He advanced the theory that the 
cones were only sensitive to changes in the visual purple, not to 
light itself. 

Dr. Osborne communicated the results of researches on 
glycogen carried out in conjunction with Dr. Zobel. Glycogen 
when hydrolysed by a diastatic ferment gives rise to bodies very 
similar to those derived from starch. Amongst these is the so- 
called isomaltose, shown by Brown and Morris to be a mixture 
of maltose and a dextrin-like body. When acted on by saliva, 
glycogen gives dextrins, dextrose and maltose. 

Dr. C. S. Myers referred to observations on the smallest 
perceptible musical tone-difference as examined in the people of 
Scotland and of the Torres Straits. The investigations had been 
conducted by means of tuning-forks. The least perceptible 
tone-difference among the children of Murray Island was not 
widely different from those of the children of Aberdeenshire. 
But with practice the Aberdeenshire children improved more 
readily and uniformly. The adult Murray Islanders for the 
most part failed to detect a semi-tone interval. The average 
difference of vibration-frequency just distinguishable by the 


NO. 1722, VOL. 66} . 


Adult Murray Islanders was fifteen vibrations per second, 
whereas for the adult Scotch examined it was nine vibrations. 
Dr. Page May gave an excellent demonstration of sections of 
the brain and of the spinal cord of the camel. 
Mr. Barcroft described work dealing with a series of observ- 
ations on the quantitative estimation of urea. 


MAGNETIC WORK OF THE UNITED STATES 
COAST AND GEODETIC SURVEY, OUT- 
LINED FOR JULY 1, 1902—/JUNE 30, 1903. 


(a) [4 ND Magnetic Survey Work.—The determination of the 
three magnetic elements at 400-500 stations distributed 

principally in Virginia, New Jersey, Pennsylvania, Ohio, 

Michigan, Kansas, Nebraska, Texas, Arkansas and Florida. 

(6) Magnetic Observatory Work.—The continuous operation 
of the four magnetic observatories situated at Cheltenham, 
Maryland; Baldwin, Kansas; Sitka, Alaska ; and near Hono- 
lulu, Hawaiian Islands ; also the selection of sites and prepara- 
tions of plans of an observatory in Porto Rico or vicinity, and 
another in the extreme western part of the United States. [The 
International Committee on Terrestrial Magnetism and Atmo- 
spheric Electricity at the Bristol Conference in 1897 recom- 
mended Porto Rico as a suitable and favourable site. The 
recent magnetic disturbances experienced simultaneously with 
volcanic eruptions in Martinique will now make the vicinity of 
Porto Rico an especially important location for a fully equipped 
magnetic observatory. } 

(c) Ocean Magnetic Survey Work.—The inauguration of 
magnetic work on board ship in connection with regular trips 
of vessels engaged in coast survey work. [In this connection 
it is also proposed during the coming winter to make some trial 
investigations of the distribution of the magnetic clements over 
the frozen portions of Lakes Michigan, Superior and Huron in 
the vicinity of the Straits of Mackinac. The necessary observ- 
ations at shore stations and on islands will be made in the fall and 
spring. ] 

a Special investigations conducted at the magnetic observ- 
atories and at certain educational institutions by persons available 
as ‘‘ associate magnetic observers.” 

(e) Ad the office at Washington a special effort will be made 
to bring all computations of field work performed and investiga- 
tions conducted since July 1, 1899, up to date and prepare 
results for publication. 


THE “SUDD” OF THE WHITE NILE. 


A RECENT number of the Geographical Journal contains a 
paper on the ‘‘ sudd” of the White Nile, by Dr. Edward S. 
Crispin, explaining the method of opening up the true river bed 
employed by Major Matthews, who commanded the Sudd 
Expedition of 1901-1902. The first difficulty is to find the 
position of the river bed; this is done by probing, the depth 
suddenly increasing to 15 or 20 feet. Next the top growth, con- 
sisting mostly of papyrus, is cut down or burnt ; and it was noted 
that when the papyrus was fired the fire frequently spread along 
what was afterwards found to be the true bed of the river. Men 
are then landed on the cleared surface and the sudd cut along 
the river banks with saws; next transverse cuts are made, 
dividing the sudd into blocks of size convenient for the steamer 
to tear out. The bows of the steamer are run into the block, 
and the loop of a steel hawser, both ends of which are made 
fast to the steamer, is passed over the bows and trodden into a 
trench cut on the surface of the block. The steamer then goes 
full speed astern, men standing on the hawser to keep it in 
sition, and after a number of trials the block is torn away. 
he block is then towed clear and cast adrift to float down 
stream, when it is gradually disintegrated. We reproduce figures 
illustrating (a) the steamer towing out a block of sudd, showing 
the men standing round and holding the hawser in position, and 
(4) the block let go in open water and floating down stream. 
The chief growths in the sudd are papyrus and tiger or 
elephant grass, a kind of bamboo growing to a height of 20 
feet or more. Up these climbs a creeper of the convolvulus 
species. There is also abundance of ambatch and a long 
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sword-grass that cuts like a knife, known as ‘‘oom soof.” The 
steamer could cut its own way through the latter in the presence 


practical men of science and others in regard to the miti- 
gation of the evil effects of fog in towns, and incidentally to 
point out what demands in this connec- 


Fic. 1.—Steamer towing out a block of sudd. 


of acurrent, as it would break up and float down stream. In 
the absence of current it does not float away, and obstructs the 


tion, desirable in themselves, must’ be 
regarded as beyond the scope even of 
scientific ambition. 

For the sake of clearness, what I 
have to say is cast in the form of a paral- 

“lel or analogy. The smoke in fog is the 
element of the problem to which special 
attention is directed, arid the smoke is 
regarded as a species of domestic or in- 
dustrial refuse which has to be removed 

‘ somehow or other. The removal of 
smoke is a problem not dissimilar in its 
fundamental character from that of the 
removal of sewage, and in what I have 
to say I keep in view the analogy that 
exists between the elements of these two 
problems. I choose the problem of the 
removal of sewage for this purpose, 
because it is a problem in which sanitary 
reformers have achieved gradual but con- 
spicuous success during the nineteenth 
century, and even within the memory of 
the present generation, to the great 
advantage of the whole community. 

In all matters concerning the disposal 
of refuse, we progress by slow degrees 
from an individualist to a _ socialist 

point o. view. Occasional illustrations of reckless indulgence 
of the extreme individualist view as regards thé disposal of 
other forms of refuse might be quoted, 


Fic. 2.—Block of sudd let go in open water. 


steamer by fouling the paddle-wheel. Another source of 
obstruction is a very light kind of duckweed which covers some 
of the small open pools. 


THE TREATMENT OF SMOKE: A SANITARY 
PARALLEL: 
Introductory. 

* accepting the suggestion that I should take as my subject 
some aspect of the fog question, I have allowed the im- 
portance of the question to override the many considerations 
which I could adduce in opposition thereto. I propose to con- 
sider what demands sanitary reformers may fairly make upon 
1 Abstract of a lecture to the Sanitary Congress at Manchester by 

Dr. W. N. Shaw, F.R.S. 
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and at this day it is no great exaggera- 
tion to say that we all act with similar 
recklessness with regard to our smoke ; 
we throw it into the atmosphere and 
leave to beneficent chance the question 
whether or not it injures our neigh- 
bours. 

In large towns, we have travelled very 
far in the path of development from the 
original instinct as regards the problem of 
the disposal of sewage-polluted water, 
but there has been no correspondin: 
progress in the disposal of csishernstienel 
air. In London, at a cost to the com- 
munity of 211,000/. a year, or 1°38d. in 
the pound on rateable value, nearly a 
million tons of sewage are removed day 
by day for about 600,000 houses—about 
a ton and a half on the average for each 
house. In the same period, viz. each 
day, in winter, each house throws into 
the atmosphere on the average perhaps 
ten tons of smoke-laden air, or a total 
quantity of five million tons of smoke- 
laden air for the inhabited houses of 
London per day, or possibly seven 
millions of tons per day if we include 
factories. The actual weight of solid 
soot which gives colour and body to the 
smoke is a very uncertain quantity; it 
may in the worst cases amount to nearly 
3 per cent. of the coal consumed, and the houses of London 
probably get rid of 300 tons of solid refuse every day by 
throwing it up the chimney. It is mixed with much larger 
quantities of other more or less injurious products of the com- 
bustion of coal, complete or incomplete, but it is with the soot, 
which alone darkens and defiles, that I am primarily concerned. 


The Initial Stages of the two Problems. 

The difference of our attitude towards these two problems is 
very conspicuous, yet physically speaking the whole difference 
between the problem of the removal of sewage and that of the re- 
moval of smoke on similar lines lies in the distinction that sewage 
naturally goes downwards, whereas, in the first instance, smoke 
goes upwards. If the smoke of our fires had been in the habit 
of falling downwards and finding a lower level instead of risi 
to a higher level and making its way up the chimney, we shoul 
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long ago have been driven into solving the problem of its dis- 


posal, as we have been driven to deal with the disposal of 


sewage, no matter how great the volume might be. 

In days not so very remote, the arrangements for the disposal 
of smoke might be regarded as comparatively in advance. The 
genius who first put in practice the idea of confining smoke toa 
narrow flue specially built for it wrought a revolution in house- 
building. There are still archeological survivals which show 
that before his day there were architects who were satisfied with 
the more simple provision of a hole in the roof, and there are 
even traces extant of a still earlier architectural style of in- 
habited dwelling in which such rudimentary provision asa special 
opening for smoke did not exist. I do not attempt to describe 
the corresponding stages in the development of the means of 
disposal of other kinds of refuse ; they could be traced—gardy 
Zoo is the survival of a warning with special meaning in the 
Scottish capital—and examples of present-day practice might 
be adduced in illustration. But while the disposal of sewage 
has been generally though slowly progressive since the first com- 
missioners of sewers were appointed in 1531, the invention of 
the chimney seems to have been so successful as to paralyse 
mechanical enterprise in that department until the subject was 
taken up in later years by cowl makers, who have devoted much 
ingenuity to the improvement of the terminal outlet. For domestic 
purposes, the simple chimney, with or without the assistance of 
a cowl, remains a sufficiently effective apparatus ; the practice of 
using it to throw smoke into the atmosphere to be carried away 
by any currents of air that may arise is universal. 


Demands beyond the range of Scientific Ambition. 

One of the incidental obstacles to a scientific treatment of 
the smoke question is that at first sight the atmospheric currents 
appear to perform the duties of general scavenger with such ex- 
emplary efficiency that few people give any thought to the 
general success or failure of the method itself. On foggy days 
we become aware of the nuisance which we have created, 
and accordingly desire that steps should forthwith be taken to 
remove or prevent fogs, with the understanding that whatever 
does away with the fog will, at the same time, do away with 
the smoke nuisance. Now the prevention of fog as a meteor- 
ological phenomenon is one of the demands which I think we 
are not legitimately entitled to ask of practical men of science ; 
it is beyond the ambition even of physical science. To use the 
parallel further, it would be just as reasonable for us to throw all 
our refuse into the streets and, when we found that it accumu- 
lated beyond endurance, demand of men of science that they 
should provide showers at suitable intervals to wash it all away. 
The well-known meteorological conditions for the formation 
of inland fog are my justification for this opinion. 

Nor can we hope for the removal of fog by the actual removal 
of the foggy air of London. I have on several occasions seen 
suggestions which seemed to regard such a scheme as possible, 
but I have never been able to understand where the air would 
be sent to and by what it would be replaced. Any such pro- 
posal has always seemed to me to come perilously near to a 
scheme for sweeping away the Atlantic with a mop. The re- 
moval of foggy air from the streets is as hopeless a matter as the 
prevention of fog, and when once smoke has been allowed to be 
discharged into the free atmosphere, all chance of removing it 
is gone. 

Gravity of the Smoke Nuisance. 


It is not only on foggy days that the method of leaving the 
atmospheric currents to act as the smoke scavengers fails. In 
large towns, the system is generally speaking inefficient. In sup- 
port of this assertion, I quote from the figures giving the average 
amount of sunshine recorded at a large number of stations in the 
British Isles during the twenty years from 1881 to 1900, a 
comparison between the records for London and the average of 
those for other places in the southern district of England. The 
amounts given as percentages of the possible duration of sun- 
shine for the several months are as follows :— 
4 @ & 

London .@o 15 23 31 38 36 38 39 34 24 14 9 percent. of 
possible duration. 


Se ese & 


Average for 
the southern 
district of 
England ...2t 28 38 42 46 43 46 47 44 37 24 21 do. 
London loss 
in approxi- 
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It appears that in summer London loses one-sixth of its sun- 
shine, and presumably also about the same fraction of its day- 
light, on account of its smoke, while in winter its loss amounts 
to one-half for a similar reason. 

The contrast of the figures for summer and winter is remark- 
able. As regards smoke, the difference rests chiefly on the fact 
that there are fewer domestic fires in summer, and we may 
therefore legitimately conclude that the domestic smoke is the 
most serious item to be reckoned with in considering the smoke 
question. It is, in fact, two-thirds of the problem.’ Anyone who 
wishes to satisfy himself as to this aspect of the question can 
easily do so. During the past winter, Captain Carpenter, 
R.N., D.S.O., who has been conducting an inquiry for the 
Meteorological Council into the prevalence and distribution of 
fogs in London, found that the Victoria Tower at Westminster 
and St. Paul’s Cathedral—two buildings a mile and a half apart 
as the crow flies—are invisible the one from the other until 
March is well established. There is here no question of per- 
sistent fog in the meteorological sense ; even on windy days, 
when fog is meteorologically impossible, there is no possibility 
of seeing a distant object in London on account of the domestic 
smoke from the thousands of chimneys, each using the primitive 
plan of pouring its refuse into the atmosphere. Not only is the 
magnitude of the-task too great, but the manner in which the 
atmosphere deals with it is not by any.means satisfactory. It does 
not consume or annihilate the smoke, or render it harmless ; it 
carries its ioad a little way, longer or shorter according to the 
state of the weather, and then drops it regardless of conse- 
quences. The results are easily recognised. Sooty rains are 
not by any means an unusual phenomenon, and that is not all. 
A special type of heavy, dull, oppressive atmospheric condition 
may generally be noticed on the lee side of all great smoke centres. 

That we endure the presence of all this burden of refuse in 
the air which we breathe, and which carries all our daylight, 
while we have eliminated the corresponding refuse from our 
streets and our drinking-water, is partly to be accounted for by 
the fact that ideas about the treatment of smoke are still in an 
almost primitive stage ; partly also because the inefficiency of 
the atmospheric currents for renewing the air of our great cities 
in ordinary weather is not fully realised. It is only during per- 
sistent fog that the failure is complete and unmistakable. On 
foggy days when we thrust our refuse into the atmosphere, it 
simply descends upon our heads and into our houses. We 
might almost as well have no chimneys atall. The experience 
of Sir W. Thiselton-Dyer at Kew could easily be shown to be 
the experience of all of us who live in large towns if we were 
able to make such measurements as he made in 1891, when after 
a week of fog he found upon the greenhouses at Kew—a com- 
paratively favoured atmospheric position for London—a deposit 
of tarry matter at the rate of six tons to the square mile. 

So far as I know, the only practical suggestion put forward by 
those interested in the abatement of the smoke nuisance is to 
invite householders and compel factory owners not to make 
smoke, or to consume it if they make it, or, in the third event, 
to make as little as may be, consistently with their own 
interests. As regards factories, very considerable improvement 
has followed these efforts, and I do not wish to be adversely 
critical when I point out, first, that the distinction drawn 
between the factory and the domestic establishment is unscientific 
if the smoke nuisance is to be really removed, and secondly, that 
that was not the plan adopted in the parallel case of the removal 
of sewage, for which the local authorities have used common 
funds. 


Further Development of the Analogy. 
In following the analogy somewhat further, I suppose it 
agreed that the proper course to be pursued is, not merely to 


1 The corresponding figures for Glasgow as compared with Douglas (Isle 
of Man), the only other station in the same meteorological district, indicate 
that domestic smoke is only responsible for one-half of the smoke problem 
in the Glasgow district, though the want of stations makes the comparison 
incomplete. The figures are as follows :— 


P & 

= 

Glasgow 

sunshine 10 17 24 30 33 31 28 28 26 22 11 8 percent. of 
possible duration. 

Douglas 

sunshine 21 26 37 43 46 43 39 38 38 32 24 18 do. 

Glasgow, 

loss in ap- 
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prevent smoke by penal legislation, but to encourage the inter- 
ception of smoke and the removal of the sooty particles before 
the air is allowed to escape, and I will subsequently call attention 
to the share which a local authority could fairly take in such an 
enterprise. I do not say that this is the only or the best mode 
of dealing with the question; I only consider whether it is, 
prima facte, practicable enough to justify our including inquiries 
with regard to it in the demands that sanitation may reasonably 
make upon science. I offer a few considerations in mitigation 
of criticism of this venturesome proceeding. 

First, I am only practically recalling a suggestion made many 
years ago. A proposal for the treatment of smoke by the 
erection of municipal chimneys was made in Manchester by 
Mr. Peter Spence (Proceedings Manchester Lit. and Phil. Soc., 
1857). It is precisely in such a city as Manchester—a city of 
fogs and smoke, but also the city of Dalton and of Joule— 
where the facilities for the association of scientific experiments 
with real practical life have been so wonderfully developed that 
an enterprise of this character could be taken in hand. 

Secondly, the present method of dealing with smoke is by no 
means final, although, as I have said, it has marked a most 
important stage of progress. One of the most conspicuous 
features of London architecture is the enormous variety of 
smoke cowls, in all stages of dilapidation, to be seen surmount- 
ing the roofs. Almost every chimney stack is a sort of museum 
of contrivances for improving the action of chimneys. The 
mere exhibition of so many contrivances can only mean that 
smoky chimneys are not by any means so rare as they might be 
under more favourable mechanical conditions. On that very 
account, if on no other, the separate chimney method of dealing 
with smoke is not suited te the circumstances of large towns. 

Thirdly, the designer of a factory takes a further step in 
advance in the treatment of smoke, and provides a single smoke 
stack for a considerable number of independent fires. The 
separate opening of each chimney of the domestic house 
into free air is, therefore, not absolutely required for the removal 
of smoke. The factory builder is not always successful in using 
his chimney for preventirig’smoke, but he is successful in leading 
the foul air of many flues into one channel which might afford 
an opportunity for depriving the smoke of its soot. 

Moreover, arrangements for propelling air mechanically are 
becoming every day more extended. Some of them as em- 
ployed in various systems of ventilation are quite as elaborate 
as any that would be required to deal with the smoke of an 
ordinary house or block of houses. There is no sufficient 
distinction to be drawn between coal smoke and other forms of 
refuse that foul the air to make it necessary to use one system 
for the former and a different one for the others. It thus seems 
almost certain that if the domestic architect had sufficient en- 
couragement to make the attempt, he would not find the plan 
of dealing with household smoke by the method of the factory 
chimney or by mechanical propulsion beyond the range of 
practical physics. 


Some Particulars of the Smoke Problem. 


For purposes of comparison, I next consider what is the 
amount of smoke-laden air with which we have to deal. It is 
difficult to give any but the roughest estimate. I assume that 
on the average every house of the 600,000 rated for the 
municipal purposes of London has two fires burning, and there- 
fore two chimneys emitting smoky air, for twelve hours each 
day, and that each chimney uses and defiles 10,000 cubic feet 
of air per hour. If these estimates are inaccurate, we can at 
least ask scientific men to correct them. On these assumptions, 
every “‘ working chimney” delivers 4°2 tons of smoky air per 
day ; every house, on the average, 84 tons. We thus obtain 
the estimate of five millions of tons of smoky air sent up the 
household chimneys of London in one day. Allowing for the 
14,500 factories of London, which are not altogether innocent 
in the matter of smoke, as equivalent each to thirty house 
chimneys, we get an additional two million tons of air fouled 
with smoke ; that is, in the aggregate about seven million tons 
of air are used per day in London to carry away smoke! as 
compared with about a million tons of water to carry away 

1 A layer of air 60 feet thick over the 75,000 acres comprised within the 
administrative county of London would weigh about 7,000,000 tons. The 
calculation suggests that on a day of dense fog, when there is very little 
horizontal movement of air, there is a more or less complete circulation of 
the air through the chimneys and back again to the streets and houses 


during the hours when chimneys are active. Dr. W. J. Russell's analyses 
of air during fog lend support to this suggestion. 
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sewage. The cost of dealing with the sewage is about 600/. 
per day. Supposing that a ton of dirty air could be “treated” 
for the same cost as a ton of sewage, the cost of clearing the 
air of London might be set down at 4200/. a day, equivalent to 
to a rate of 107. in the pound. - 

To move air is acomparatively cheap matter. An electrically- 
driven fan will do the day’s work of a single chimney, as regards 
smoky air, at a cost of about a penny, under suitable conditions. 
A single colliery fan has been made to deliver as much as 
200,000 cubic feet of air per minute, and its gutput therefore 
amounts to about 10,000 tons a day, or sufficient to carry the 
smoke of more than 1000 London houses on the scale mentioned 
above. Five hundred of such fans would carry the household 
smoke of the whole of London. It would mean a huge aggre- 
gation of power, but London means the same. 

These figures show that although the volume of smoky air is 
vastly larger than the volume of sewage, yet the cost of dealing 
with it for the purpose of treatment may not be of an altogether 
different order of magnitude from the cost of the manipulation 
of London sewage, and the point at which I wish to arrive is, 
that we are justified in asking practical men of science, as a first 
question, whether the treatment of smoky air, on a plan some- 
what similar to the treatment of sewage, is mechanically possible 
within reasonable limits of original outlay and current expense. 


Limitation of the Analogy. 

Beyond this point it would be necessary to diverge in the 
treatment of smoke from the plan adopted with sewage, both as 
regards the special method of dealing with it and as to the part 
which the local authorities should take in encouraging and 
assisting the purification of air. ‘ 

I do not suppose that it is possible to establish a few main 
drains for smoky air corresponding to the main sewage drains, 
and to use one or two cleansing stations for purifying the air 
from smoke ; but it might be possible to achieve a similar result 
by a large number of systems on a correspondingly small scale, 
and the systems might be some of them municipal and some 
private. A single block of houses might have means for drawing 
off the smoke from all its fires intoa chamber wherein the smoke 
could be treated,! before the fouled air was allowed to pass into 
the atmosphere, and if such a system were mechanically feasible 
we should then be able to put a second question to practical men 
of science, viz., whether it is not possible completely to deposit 
from the air as it passes on its way the solid particles which 
form the smoke. It has been shown that sooty particles 
coagulate under mechanical action, and some years ago Sir 
Oliver Lodge showed experiments on the deposition of smoke 
in a closed chamber by means of electricity. I should now like 
to ask whether it is not possible to make a further advance in 
this direction. I do not demand that no smoke shall be pro- 
duced. I think that people may prefer to pay the cost of 
abstracting the smoke if they enjoy the free use of open fires, to 
which, in England, we are so much attached. 


The Question of Cost. 
If men of science give us satisfactory answers as to the 
a mea possibilities, the question then becomes one of cost. 

uppose that the cost amounts to the equivalent of a tenpenny 
rate. Would ratepayers be willing to expend a sum of that 
magnitude for the purpose of eliminating smoke from the 
atmosphere of London or Manchester ? 

In considering this aspect of the question, it should be re- 
membered that the result, if successful, would have some 
economies to set down per contra. 

bad fog in London, according to the Z%mes, may cost 
5000/. a day for additional gas alone ; to that we have to add 
the loss due to interference with traffic and other incidental items. 
I have seen the cost of a day’s fog estimated variously at from 
20,000/. to 50,000/., and the cost per annum is set, I think by 
Mr. Rollo Russell, at from three to five million pounds. If any 
of these estimates be true, the equivalent of a tenpenny rate 
would obviously be a very cheap substitute for the smoke of 
London. Certainly, whatever may be the material damage of 
a day’s fog, the moral and intellectual damage should be 
reckoned as no inconsiderable addition, and if the indirect results 
of the dirt of London smoke could be avoided, even an additional 
tenpenny rate might be found acceptable to a majority of rate- 
payers. 

1 The plan of using a single chi nney for a wing emetites a chemical 


laboratory and suite of offices—sixteen rooms—has been carried out at the 
Manchester Alum Works in pursuance of Mr. P. Spence’s idea. 
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Incidental Advantages. 


A system such as that indicated would have some incidental 
advantages. It would provide a persistent and calculable system 
of ventilation that would enable hot water or steam pipes to be 
used advantageously much more generally than they can be at 
present, and afford other facilities corresponding to those of an 
efficient system of drainage with a copious water supply. 


Contribution of Local Authorities to the Solution of the 
Problem. 


Hitherto the powers of local authorities have been restricted 
to fining conspicuous offenders, and the system of penalties for 
conspicuous failure is not fully effective; it might be replaced 
advantageously by a system of rewards for success. For the 
sake of definiteness, I have set down the contribution of the local 
authority as equivalent to a tenpenny rate, though it would not 
seem practicable for it to contribute in the same way as it does 
to the solution of the sewage question by maintaining a single 
municipal system. It might contribute effectively by allowing 
a specific reduction of rate on those properties within its area 
which were so arranged as not to add to the pollution of the 
atmosphere by smoke. 

If the questions which I have mentioned are to be asked, it 
is essential that they should be put in such a manner that 
practical men of science may be encouraged to work out effective 
answers, and for that purpose they must make experiments. In 
the practical applications of science on the large scale, experi- 
ments are very expensive, and the only way of getting them 

rformed is to take care that they are remunerative to some- 

y if successful. In this matter the local authorities could be 
of great assistance if they were willing to adjust their rating in 
what seems to me a reasonable manner. At present the in- 
cidence of rating is such as to discourage all experiments of this 
kind. If an enterprising architect were to erect a block of 
buildings and provide it with means of delivering its used air free 
of smoke at a substantial outlay, I presume the local authority 
would increase the rateable value of the property on account of 
the outlay, and thus fine the owner some considerable sum per 
annum for his enterprise. The owner would also be placed in 
the unfortunate position that whereas by avoiding smoke he 
had conferred as much benefit upon all his neighbours as upon 
himself, he would have to pay the whole fine of increased 
ratal himself, and would still have all the disadvantages of his 
neighbours’ smoke. 

I would suggest that instead of pursuing so unreasonable a 
course, the local authorities might recognise public spirit of this 
kind by reducing the assessment of a property that, to the satis- 
faction of its neighbours as well as of a surveyor or inspector, 
produced no smoke, so that the rates upon such a property 
should be decreased by, say, 6¢. or 1s. in the pound instead of 
being increased. This would afford direct encouragement to 
practical men of science to design and keep in action means for 
the prevention of smoke, and would lead to gradual improve- 
ment, 

It would naturally appeal with the greatest force in those 
— where rateable value is high and the advantage of open 

res relatively small, and in such places it would be really 
worth while for practical men to make a serious effort to qualify 
for the reduction of rate. In the City of London, for example, 
there must be many properties with very high rateable value the 
facilities of which for contributing smoky air are already limited 
to one hot-water furnace and a few open fires. For such estab- 
lishments it would be an experiment on a very small scale to 
arrange matters to obviate smoke altogether and satisfy the 
surveyor or inspector that the property was smokeless, and thus 
secure the reduction of rate. There might be some difficulty at 
first in establishing a qualification, but it could not be greater 
than the difficulty of establishing a right toa parliamentary vote. 
In the course of time, the smoke producers would be a few ex- 
ceptional persons paying exceptionally high rates, a very rational 
state of affairs; and when the City of London had,by the 
gradual extension of such experiments freed itself from its own 
smoke, I think we might safely rely upon the citizens to take 
care that the indirect economies to which they would be legiti- 
mately entitled by their public spirit were not destroyed by the 
unrestricted smoke production of the surrounding boroughs. 

I have made the system of the general collection of smoke 
by mechanical means for the pur of treatment the basis of 
my remarks, but I have already disclaimed any desire for exclu- 
sive privileges for that particular form of experiment in the purifi- 
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cation of smoky air. If it be feasible on the commercial scale, 
it has the advantage in an especial manner of making successive 
improvements possible. The smoky air of London is injurious, 
not only on account of its visible soot, but also on account of 
the sulphurous acid and other invisible products of combustion 
which accompany the soot in the first instance. If it be found 
possible in the first place to deposit the soot particles, attention 
might next be turned to some means of dealing with the noxious 
acid fumes, at least, in those cases where they are specially 
abundant. 

Such a system would thus be, in the first instance, a direct 
encouragement to progressive experiments, and in the end 
would enlist the active support of all those possessing arrange- 
ments for avoiding smoke in favour of effective compulsion for 
those who had not. 

To put the questions 1 have indicated to men of science in 
this way would be merely a matter of business, and if the ques- 
tions were so put, the science of the twentieth century would 
probably give as satisfactory an answer to the question of the 
treatment of smoke as the science of the nineteenth has given 
to the question of the treatment of sewage. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 


CAMBRIDGE.—The Hon. C. A. Parsons, M.A., F.R.S., 
whose scientific work in connection with the development of the 
steam turbine has excited much interest, has been elected to an 
honorary fellowship at St. John’s College, of which he was 
formerly a scholar. 

Mr. L. Doncaster, King’s, has been appointed to work at the 
University table in the Naples Zoological Station. 

A conference on the training of teachers for secondary 
schools for boys will take place in Cambridge, under the 
presidency of the Vice-chancellor, in November. 

The Gedge prize for research in physiology has been awarded 
to Mr. S, W. Cole, King’s. 


On Wednesday, October 22, Mr. Andrew Carnegie was formally 
installed to the rectorship of St. Andrew’s University. In his 
rectorial address, Mr. Carnegie dealt with the economic changes 
in the relative position and power of nations which either have 
taken place or are impending. Among honorary degrees con- 
ferred on the occasion was one bestowed on Mr. Alexander 
Graham Bell, the inventor of the telephone. 

WHILE agricultural education is in a flourishing condition in 
the colleges of the United States, it is not yet doing as much for 
the welfare of the American farmer as is desirable. This, at 
least, we infer from the vigorous address delivered by the Secre- 
tary of Agriculture before the National Educational Association, 
which is briefly referred to in an editorial article in vol. xiv. 
part i. of the ‘‘ U.S. Experiment Station Record.” Mr. Wilson 

leads not so much for technical instruction in agriculture as 
jor the education of ‘‘half the people under our flag, who till 
the soil and furnish 65 per cent. of our exports.” The im- 
portance of this class warrants the special adaptation of the 
educational system to its needs. ‘‘ The four-year college course 
does not begin soon enough nor continue long enough to meet 
the requirements of ourday.” Study should begin in the primary 
school and continue through life. Teachers and the organisers 
of education in rural districts should understand the farmer’s re- 
quirements, should themselves know something of agricultural 
science, and to this end Mr. Wilson recommends that teachers 
in primary and secondary schools should be sent to agricultural 
colleges at State expense to get the nec knowledge. 
While much might be done to awaken the interest of the rising 
generation in agriculture were the teachers in elementary schools 
possessed of an agricultural bias, it is doubtful if any such 
**entirely new ” system as Mr. Wilson refers to in the following 
sentence would be practicable or desirable. ‘‘ Five thousand 
students attend agricultural colieges, but these colleges are feel- 
ing their way in the dark along untravelled paths. . .. They 
will at last forge out a system that will meet the requirements of 
producers and be entirely new and suitable to our conditions as 
a people.” 

In the North British Agriculturist of October 22, a different 
and more direct method of awakening the interest of the young 
farmer in his work is described. Under the auspices of the 
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Berkeley Hunt Society, a competitive examination in agriculture, 
and especially in the arts of hedging, thatching, judging stock, 
xec., is held. The examination is open to young farmers and 
labourers ofthe district, is partly written, partly practical and oral. 
Three valuable prizes are offered and certificates are awarded for 
satisfactory work. The fall in prices and the scarcity of labour 
have made farmers less careful in details than formerly, and as a 
consequence their labourers are less skilled. Any kind of 
competition which revives the interest of masters and men in 
arts so necessary to good farming is much to be commended. If 
country districts held more competitions of this sort, if skill in 
rural arts were fostered with a tenth of the energy bestowed on 
foxes or football, we would hear less of rural depopulation and of 
agricultural depression. 


THE last annual report of the Glasgow and West of Scotland 
Technical College shows that the high standard of the work 
accomplished in the institution is fully maintained. During the 
session 1901-2, the number of students in the various departments 
of the College reached 5651, of whom 596 were stucents studying 
in the day technoloyicai courses. Although the evening classes 
were attended by 4174 men and 220 women, the governors were 
unable to find room for some hundreds of students, who were per- 
force refused admission. In view of this serious want of accommo- 
dation, we are glad to learn that contracts, amounting to about 
130,000/., have been entered into for the erection of the first 
section of the proposed new buildings. The section will com- 
prise about seventy-two per cent. of the whole structure, and 
fully three years will be occupied in its erection. It is anticipated 
that the new buildings, as planned, exclusive of equipment, will 
cost about 180,000/., to which amount must be added 30,000/. 
for the site. The building fund, as shown by the list of donations 
given in an appendix to the report, now stands at 175,000/., to 
which the Scottish Association of Master Baker’ has contributed 
nearly 2500/., the Glasgow Building Trades’ Exchange about 
650/. and the Trades’ House and Incorporations of Glasgow an 
amount approaching 2000/. Nor is this the only evidence of the 
keen interest taken in higher education by Scottish manufacturers 
and merchants, for the report contains long lists of firms who 
have either given facilities for parties of students to visit works 
or have supplied the College with gifts of apparatus, specimens 
or laboratory material. That the claims of pure science have 
not been overshadowed by the pressing needs of the technological 
studies is shown by the gift of 5000/. from Mrs. John Elder for 
the provision of lectures on descriptive astronomy. There is 
evidently a great future in store for this deserving Glasgow 
institution. 


SCIENTIFIC SERIAL. 


Journal of Botany, October.—From the collection of plants 
made by Mr. T. Kassner chiefly along the railway from 
Mombasa, in British East Africa, Mr. Spencer Moore selects for 
description the more interesting species of the Compositz and 
Acanthaceze, and proposes seven new species.—Mr. W. E. 
Nicholson refers some miniature mosses gathered near Crow- 
borough, Sussex, to Zphemerum stellatum, a species first 
recorded by Monsieur Philibert for specimens collected at 
Bruailles, in France.—A note on the genus Sematophyllum 
signifies Mrs. E. G. Britton’s approval of the revival of that 
genus of mosses by Dr. Braithwaite.—Mr. G. C. Druce gives 
a brief account of the plant establishments on the shingle near 
Dungeness, and a list of Kentish plants which adds a few new 
localities to those recorded in Hanbury and Marshall’s ‘‘ Flora 
of Kent.”—Mr. S. T. Dunn, by an inductive method of argument, 
deduces that only one species of the British representatives of 
the deadnettles, Lamium Galeobdolon, has maintained its original 
habitat and may be considered naturally indigenous.—A list 
of West Lancashire plants, by Messrs. J. A. Wheldon and 
A. Wilson, provides new county records and localities. 


SOCIETIES AND ACADEMIES. 
LONDON. 

_Entomological Society, October 1.—The Rev. Canon 
Fowler, president, in the chair.—Mr. H. St. J. Donisthorpe 
exhibited specimens of Débolia cynoglossi, taken by him near 
Pevensey on August 11 last. He said that the beetle, which 
was figured by Curtis, had not been recorded as British since 
1866.—Mr. O. E. Janson exhibited a fine hermaphrodite speci- 
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men of Dryas paphia, taken in the New Forest by Mr. Herbert 
Charles on July 28 and recorded in the Zx/omologist, also a 
melanic specimen of Pupilio demoleus from Ceylon, in which all 
the usual marginal and submarginal yellow markings were absent 
and the discal markings much obscured ; on the underside the 
yellow markings were entirely wanting.—Mr. C. P. Pickett 
exhibited a ¢ Cal/imorpha dominula with the hind-wings suf- 
fused with black and an extra black spot in the centre, the white 
spot on the fore-wings being absent, and a very large ? of the 
same species, both bred from larve found at Wa]mer at the end 
of March ; also three aberrant specimens of 7riphaena fimbria 
bred from larve taken at Wood Street during the same month. 
—Mr. C. O. Waterhouse exhibited specimens of a wasp, Zethus 
chalybeus, and a neuropteron, Mantispa semihyalina, received 
with a collection of Hymenoptera from Rio Janeiro, suggesting a 
curious case of mimicry.—Mr. F. B. Jennings exhibited speci- 
mens of Hister merdarius, from Broxbourne, Herts, part of a 
large colony of this usually scarce species found with Héster 12- 
stréabus and other beetles inhabiting a heap of a chemical sub- 
stance, probably gas-lime, in which also many larvze, presumably 
of Hister merdarius, and burrows were observed. The soil 
was warm and moist, and this, and the presence of a quantity 
of vegetable refuse thrown on the heap, was no doubt the attrac- 
tion to the Histers to settle there. —Mr. A. J. Chitty exhibited a 
specimen of AMetoecus paradoxus with a part of the cells of a 
nest of Vespa vulgaris, in which place the beetle is invariably 
found. The beetle in the cell tucks in his head, only displaying 
on the surface the thorax, which is coloured similarly to the face 
of the wasp. This peculiarity suggests a case of mimicry, and 
Prof, Poulton said that it fitted in with the case of some other 
bees and wasps.—Mr. H. Rowland-Brown exhibited on behalf 
of Mr. G. F. Leigh, of Durban, a ¢ and ¢ specimen of a rare 
noctuid, Musgravia Leight, Hampson, discovered by him in 
Natal, and read remarks upon the life-history of the species, 
communicated by the captor.—Mr. Stanley W. Kemp exhibited 
two additions to the British list of Coleoptera, Bembidium 
argentiolum, from Lough Neagh, Armagh, and Laemostenus 
complanatus, from the neighbourhood of Dublin, taken in June. 
—Mr. W. J. Kaye exhibited examples of He/iconius Lindigit, 
Heliconius antiochus and Morpho achilles from British Guiana 
with notches taken out of the hind-wings, presumably by birds, 
to illustrate that these distasteful or warning-coloured species 
are subject to attack, this helping to show that experimental 
tasting as propounded by the Miillerian theory of mimicry does 
exist and go on.—Prof. L. C. Miall, F.R.S., communicated a 
paper by Mr. T. H. Taylor entitled ‘‘The Tracheal System 
of Simulium.”—Prof. Auguste Forel communicated a paper 
entitled ‘‘ Descriptions of some Ants from the Rocky Moun- 
tains of Canada (Alberta and British Columbia) collected 
by Edward Whymper.”—Dr. T. A. Chapman read a paper 
entitled ‘* On Heterogynis paradoxa.” 


Royal Microscopical Society, October 15.—Dr. H. 
Woodward, F.R.S., in the chair.—Prof. T. G. Bonney, F.R.S., 
gave a demonstration on rock changes in nature’s laboratory. 


Paris. 

Academy of Sciences, October 20.—M. Bouquet de la 
Grye in the chair.—Studies on earth, by M. Th Schloesing. 
In a previous paper the author has shown that the distribution 
of the ferric oxide varies with the size of the earth particles. In 
the present paper a similar result is obtained for the organic 
matter. The earth was separated into particles of varying fine- 
ness by levigation and the amount of organic matter determined 
in each, the percentage varying from o’15 in the coarsest 
particles to 7°8 in the finest. A hypothesis is developed to 
explain these results, which it is proposed to submit to experi- 
mental verification. —On the mode of action of carbonic acid in 
experimental parthenogenesis, by M. Yves Delage. It has been 
shown that the addition of carbonic acid communicates to sea 
water the property of developing parthenogenetically the eggs of 
Asterias. Its effect is now considered from the points of view of 
its acidity, anzsthetic action, asphyxiating power and effect on 
osmotic pressure, and the conclusion is drawn that partheno- 
genetic agents act as temporary poisons. Carbonic acid isa perfect 
agent because it completely poisons the eggs, but its action is 
absolutely temporary, and after its elimination the protoplasm 
is unchanged.—On some parasitic protozoa in Damonia Reevesit. 
by MM. A. Laveran and F. Mesnil.—On the problem of the 
brachistochrone, by M. Haton de la Goupilli¢re.—Remarks by 
M. R. Zeiller on his note in Palacontologia Indica entitled 
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** Observations on some Fossil Plants of the Lower Gondwanas.” 
—Remarks by M. Dubail on a volcanic eruption at the island 
of Torishima, Japan.—On the formation of liquid drops and 
Tate’s laws, by MM. Ph. A. Guye and F. Louis Perrot. The 
formation of drops of water, benzene and aniline issuing from 
a capillary tube has been studied photographically by means of 
the kinematograph. The photographs were taken under two 
conditions, one in which the drops were formed slowly (statical 
drops) and the other in which the rate of growth was increased 
(dynamical drops), and a plate is given showing a typical set of 
the forms observed in each case. The separation of the drop 
offers a great analogy with the rupture of metallic wires under 
traction ; the rigidity of the liquid is consequently ‘one of the 
elements of the problem. The authors conclude that the 
laws of Tate do not correspond to the facts observed, and 
hence should be abandoned.—On the elastic parameters 
of silk fibres, by M. F. Beaulard. In spite of the frequent 
use of silk fibres in bifilar suspensions, the elastic properties of 
this substance do not appear to have been determined. In 
the course of the experiments it was found that silk fibre is 
affected by hysteresis and undergoes permanent deformations. 

—Thin metallic films obtained by kathode projection,' by M. L. 

Heullevigue. Mirrors of platinum, palladium, iron, nickel, 

cobalt, copper and bismuth have been prepared by this method, 

but no trace of deposit could be obtained from carbon. A bis. 
muth film prepared in this way and placed normally in a strong 
magnetic field showed no variation in its electrical resistance ; 
from this it would appear that bismuth obtained by kathode 
projection is absolutely amorphous. Transparent films of iron 
placed normally in an electromagnetic field showed the exist- 
ence of a magnetic rotatory power without difficulty.—The 
action of mixed organomagnesium compounds on the esters of 
ketonic acids, by M. V. Grignard. The interaction of CH,MglI 
with isoamyl pyruvate, ethyl phenylglyoxylate, ethyl levu- 
late and ethyl acetosuccinate has en studied, and 
brief descriptions of the resulting products are given.— 
‘On the derivatives of ethyl pyruvylpyruvate, by M. L. J. Simon. 
A substance to which the constitution of ethyl pyruvylpyruvate 
has been assigned is produced by the consecutive action of 
aniline and strong sulphuric acid upon ethyl pyruvate. In order 
to demonstrate clearly the ketonic nature cof this substance, its’ 
interaction with phenylhydrazine has been studied. Two 
isomeric hydrazones are produced, the preparation and properties 
of which are fully described. —The germination of the spores of 
Sterigmatocystis nigra in the trachea of some birds, by M. Pierre 
Lesage. —Experiments on the germination of pollen grains in the 
presence of stigmata, by M. Pierre Paul Richer. The pollen 
of a certain number of species, which do not germinate in pure 
water, germinate if stigmata of the same, or closely allied, 

species be added. 


DIARY OF SOCIETIES. 


FRIDAY, Ocroser 31. 


Puysicau Society, at 5 p.m.—On the existence of a Relationship between 
the Spectra of some Elements -_ the Squares of their Atomic Weights : 
Dr. W. Marshall Watts.—The Size of Atoms: H. V. Ridout.—Exhibi- 
tion of “Vacuum Calorimeters.” Prof. H. L. Cailendar, F.R.S. 

INsTITUTION OF MECHANICAL ENGINEERS, at 8 (Extra Meeting).—Dis- 
cussion of the Paper on Oil Motor Cars of 1902 : Captain C. C. Longridge. 


MONDAY, November 3. 


Society or Cuemicat INpustRry, at 8.—Preliminary Investigation of the | 


Chemical Changes ent by various Reagents on Guttapercha: Sir 
William Ramsay, K.C.B. R.S.—Also, time permitting, Vhe Reduction 
of Ammoniacal Silver a by Organic Substances: Dr. G. ‘I. 
Morgan —A simple Qualitative Test for Bromides and lodides: Dr. 
F. Mollwo Perkin.—The Influence of Impurities on the Specific Gravity 
of Sulphuric Acid : Arthur Marshall. 


Socirty or Encineers (Royal United Service Institution), at 7.30.— | 


Effect of Segregation on the Strength of Steel Rails : Thomas Andrews, 
F.R.S. 


TUESDAY, NoveMBeER 4. 


INsTITUTION OF CiviIL ENGINEERS, 
and presentation of Medals and Prizes awarded by the Council. 


at 8.—Address by the President, 


ZooLoGicaL Society, at 8.30.—An Account of Recent Palzontological | 


Discoveries in Egypt : Dr. C. W. Andrews.—On the Classification of the 
Fishes of the Suborder Plectognathi, with Notes and Descriptions of New 
Species from Specimens in the British Museum: C. ‘ate Regan.—On 


the Transformations of Papilio dardanus and Philampelus megaera and 
on two new Species 
, J. Malcolm Fawcett. 
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of SoutheAfrican Heterccera: Lieut.-Colonel 


WEDNESDA Y, NovEMBER 5. 


Cotp anp Ice Association (Institution of Mechanical 
Pnaiecwe), at 8.—The Technical Application of Liquid Air: Dr. Carl 
inde. 


Society or Pusiic ANALysTS, at 8.—(1) The Reactions of the Alkaloids 
of Ipecacuanha ; (2) The Analysis of Preparations containing Opium : 
Alfred H. Allen.—The Estimation of Salicylic Acid : Sidney Harvey.— 
Volatility of Aqueous Solutions of Acetic Acid : William Chattaway. 


GEroLoGicaL Socigty, at 8.—The Fossil Flora of the Cumberland Coal- 
field, and the Palzobotanical Evidence with regard to the Age of the 
Beds: E. A. Newell Arber.—Notes on Mr. E. A. Newell Arber's paper 
on the Clarke Collection of Fossil Plants from New South Wales : Dr. F. 
ae -—On a New Boring at Gaythorpe (Lincolnshire): Henry 

reston. 


Rypemmowess. Society, at 8.—New Indian Hymenoptera : Major 
. Nurse.— Notes on Drilus flavescens, Rossi: L. R. Crawshay.— 
New Species of Indian Chrysidide: Major C. G. Nurse. 


THURSDAY, Novemser 6. 


Comers Society, at 8.—Notes ona Natural History Journey to Chile : 
H. J. Elwes, F.R.S. 


RONTGEN Society, at 8.30.—Address by the President, Mr. 
Jackson. 


CHEMICAL Society, at 8. —Di-Irdigotine : J. Moir —Note on the Localisa- 
tion of Phosphates in the Sugar Cane: C.-H. G. Sprankling.—The 
Specific Heats of Gases: H. Crompton.—On the Non-existence of the 
Gaseous Sulphide of Carbon described by Deninger : E. J. Russell and 
N. Smith.—I he Action of Nitric Acid on Br lic Ci 
W. Robertson. —H ydroxy oxamides. Part II. : R. H. Pickard, C. Allen, 
W. A. Bowdler and W. Carter.—3 : 5-Dichlor-o- “xylene and 3 : 5-Dichlor- 
o-phthalic Acid: A. W. Crossley and H. R. Le Sueur.—Isometric 
Anbydrous Sulphates of the Form M”SQO4,R’sSO4:.F. R. Mallet.— 
The Catalytic Racemisation of Amygdaline: J. W. Walker.—The 
Combination of Carbon Monoxide with Chlorine under the Influence of 
Light: G. Dyson and, A. Harden.—The Constituents of Commercial 
Chrysarobin: H. A. D. Jowett and C. E. Potter. 
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EXTREMELY MODERATE PRICES. 
As supplied to the National Physical Laboratory ; Aberdeen, Aberyst- 


N. 


any position. 


o*I mm. wyth, Birmingham, Nottingham and Glasgow Universities ; Bedford, 
4 £6 10 Bradford, Clifton, *Heriot Watt and Yorkshire Colleges ; and twenty 
05 » 70 other Scientific Institutions, Polytechnics, &c. 

02 71 ge Nature says : ‘‘ Teachers requiring efficient apparatus at a low 
. # 0 cost for lecture or laboratory purposes, might consult the list with 
OF » 8 5 advantage.” 


List on application by mentioning NATURE. 
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the’result of about 10 years’ continuous manufacture of 
aes Silvered Front Prism, 16/- extra. LIBERAL 4 
If with Injector Jet, 20/- ,, TRADE DISCOUNTS. 
. Scientific Instrument Maker, Dorrington St., LEEDS. 
| , 
| 
| ” ” | 
- ” ” 
WEG 
ter, . 


Supplement to “ Nature,” 


October 30, 1902. 


A WINTER HOBBY THAT WILL PAY 


The making of COLOURED LANTERN SLIDES, STEREO- 
SCOPIC VIEWS, and DECORATIVE PICTURES by 


a L. N. A. SYSTEM OF 


The new scientific process by which everyone who can 
use a Camera and produce a photograph in the ordinary 


way can take pictures in the natural colours of the scene or 


LUMIERE N.X. CO., Lto., 


4 BLOOMSBURY STREET, 
LONDON, W.C. 


BAUSCH & LOMB’S 


LABORATORY, 
BACTERIOLOGICAL 


ADVANCED MICROSCOPE, 


MODEL B.B. 
THE POPULAR 
}FAVOURITE. 


Screw Substage, 
Diaphragm, Coarse and Fi ine 
— Brass Stand, in 
Polished Wood Cabinet with 
_ Lock and Key, 25 O O 


HUYGHENIAN 
EYEPIECES. 
From 2” down to 3”, 5/- each. 


A. E. STALEY 
35 ALDERMANBURY, 
LONDON, E.C. 


BAUSCH & LOMB’S 
REPRESENTATIVES 
FOR GREAT 
BRITAIN 

AND EXPORT. 


84 PAGE FULL ILLUSTRATED ‘DESCRIPTIVE LIST, 
THREE PENCE TO COVER POSTAGE. 


As an instance of the High-class character of our 
and perfection of our Objectives, we ma y by we have 
sold over 30,000 of these Microscopes ; this fact, in itself, x4 
sufficient guarantee of their merit and uality. 
N.B.—See Notes on our Instruments in the New Edition of ‘‘ Carpenter 
on the Microscope.” . 


‘Locat :— 


CG. BAKER, 
244 High Holborn. 


object photographed. 
success is certain. 
Valuable prizes for meritorious pictures are being offered. 
Details free. 


A simple, easy process by which 
Finished specimens fetch good prices. 


X-RAY APPARATUS 


Or tHE HIGHEST QUALITY anp FINISH own ty. 
As supplied by us to H.M. Government and the leading Hospitals 
and X-Ray Workers throughout the World. 

We are the ACTUAL MANUFACTURERS, and 
Guarantee every Co: reaking down. 


IMPROVED 
PATTERN ELECTRO- 
LYTIC BREAK 
(as 
Price... 


cox! PORTABLE 4 
SERVICE COMPLETE 
OUTFIT, supplied to H.M. 
Admiralty, War Office, the 
New Royal Yacht, and in 
use at a large number of 
in all parts of the 
world. 


MACKENZit 
ON’S IMPROVED 
MOTOR 
ERCURY BREAK. 
(Working direct on any 
circuit from 12 to 100 volts) 
of which we are the SOLE 
MAKERS. Price £6 6s. 
Absolutely the best for X- 
vays and Wireless Tele- 
graphy. 
HIGH FREQUENCY APPARATUS. 


N.B.—Our INDUCTION COILS and APPARATUS 
are not only less costly than other makers’, but give results 
unexcelled by any of them. 


on WriTE FOR ouR ILLUSTRATED List, WITH TESTIMONIALS 
AND ILLUSTRATED INSTRUCTIONS UPON HOW TO work. Post 
FREE TO READERS OF ‘* NATURE.” 


HARRY W. COX, 


9, 10 &  CURSITOR STREET, CHANCERY LANE LONDON. 
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THE HIGHEST VACUUM ASTRONOMICAL CLOCK 
READILY SSTAMED. : For 


3”, 34”, or 4 
Equatorials. 


CREAT RECULARITY. 


Improved “Governor 
Control,” varying the 
speed from 1 min. 
ASK FOR : mm 20 sec. to 1 min. 
LIST No. F. 45. 50 sec. 
| per revolution. 


The bevelled Wheel 
Attachment adjusts 
to any angle. 
With a 4-foot drop 
of the weight, the 
clock runs for 2 hours. 


PRICES FROM £4 


Price, on firm Wood 
tand, 


£13 13 0 


VACUUM PUMPS Ty J. H. STEWARD, 
Pulsometer Engineering C212 406 STRAND; 457 WEST STRAND, W.C.; 
Nine Etms Ironworks. Reading. _ 7 GRACECHURCH STREET, E.C., LONDON. 


THE CAMBRIDGE SCIENTIFIC 
INSTRUMENT Co., Ltd. 


MANUFACTURERS OF 


PHYSICAL & ELECTRICAL APPARATUS. 


RESISTANCE BOXES. 


Ayrton-Mather D’Arsonval Galvanometers. S ~ 
Latest Type. — 


PLATINUM THERMOMETERS. 
Magnetic Instruments. Duddell's Patent Oscillographs. 
Catalogue of Physical and Electrical Apparatus sent Post Free on application. 


Address all Communications_INSTRUMENT COMPANY, CAMBRIDGE. 
PAMPHLET DESCRIPTIVE of the ‘ ECHELON” GRATING 
POST FREE ON APPLICATION. 
THE 


MICHELSON ECHELON 
DIFFRACTION GRATING. 


The most convenient and powerful instrument yet devised for 
the minute Analysis of Bright Line Spectra ; and in particular 
for the observation of the Zeeman effect. 


The accompanying illustration shows the complete set of apparatus as 
supplied to many of the a Universities of Great Britain and the 
‘ontinent. 


ADAM HILGER, 


75, CAMDEN ROAD, LONDON, N.W- 
(Late of 204 STANHOPE STREET.) 


RICHARD CLAY AND SONS, LIMITED, LONDON AND BUNGAY. 


WIMSHURST INFLUENCE ELECTRICAL MACHINES. || || | 
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Re RAL LIBRARY, 


MAY 16 199? 


‘A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 
: To the. solid ground 
of Nature trusts the mind which builds por aye.”—WoRDSWORTH, 


No. 1696, VOL. 66] 


THURSDAY, MAY 1, 


1902. [PRICE SIXPENCE. 


Xegistered as a Newspaper at the General Post Office.] 


{All Rights are Reserved. 


-Multiple-Plate Machine, with 8 Plates, 18 inches, £22, 


= 
x= 
Oo 
= 
= 
= 
= 
> 
= 
> 
= 
= 


OPTICIANS TO THE KING. 


NEWTON & CO., Makers, 3 FLEET LoNBON. 


For X-Ray and Therapeutic work. 


VERLAG VON GUSTAV FISCHER IN JENA. 


LLL LLL LIL LIL 


Soeben erschienen : 


KOKEN, Ekrnst, Prof der Geologie und Palzontologie in 
Tibingen. Palgwontologie und Descendenzlehre. Vortrag 
gehalten in der allgemeinen Sitzung der naturwissenschaftlichen 
Hauptgruppe der Versammlung deutscher Naturforscher und 
Aerzte in Hamburg am 26 September 1901. ‘ Mit 6 Figuren im 
Text. Preis: 1 Mark. 

LINCK, G., Dr., Professor fiir Mineralogie und Geologie an d. 
Universitat Jena. Tabellen zur Gesteinskunde fiir Geologen, 
Mineralogen, Bergleute, Chemiker, Landwirte und Techniker. Mit 
3 Tafeln. Preis: 2 Mark. 

Demnachst erscheinen. 


Votrage iiber D denztheorie 
Mit 


‘| WEISMANN, Avcust, 
‘gehalten an-der Universitat zu Freiburg im Breisgau. 
6 Tafeln und 262 Textabbildungen. ' 2 Bande. 


ZIEGLER, Dr. Ernst,. Professor an der Universiti 
Jena. .Lehrbuch; der. vergleichenden Entwickelungs- 
‘|. qgesehichte -der .niederen .Wirbeltiere. Mit 327 Textab- 
., bildungen und einer Tafel. Preis : etwa 10 Mark. 


THE NEW . 


“LONDON” 
MICROSCOPE. 


With Eye-piece § inch, } inch 
Object - glasses, in Mahogany 
Case, 


£5 12s. 6d. 


Double Nose- “piece, 9/- extra. 


14/6 extra. 


R. & J. BECK, Ltd., 


-68-CORNHILL, 
LONDON. 


«SPECTACLES 
ELECTRIC: LIGHT, INCANDESCENT GAS, 


And ‘other Powerful Illuminants. 


NEGRETTI & ZAMBR = 
THERMOSCOPIC: LENSES 
RENDER’ LIGHT SOFT’ “AND! GOL.” 
N. fitting’ and having 
large | lens are the hest for Billiards, Riding, 


Price "Lists “Pree by* Post “parts of the World.’ 
AND OTHER Eve. PROTECTORS, Face Screens, 


NEGRETTI AND ZAMBRA, 
38 HOLBORN VIADUCT, E.C. _ 


BRANCHES: 46 CORNHILL; 122 REGENT 
TWO GOLD MEDALS PARIS EXHIBITION 1900.” 
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BRITISH ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE, 
BURLINGTON HOUSE, LONDON, W. 


The next Annual Meeting will be held at Belfast, September 10-17, 1902. 
President-Elect, Professor James Dewar, D.Sc., F.R.S. 


G. GRIFFITH, Assistant General Secretary. 


WYE COLLEGE. 
COUNTY COUNCILS OF KENT AND SURREY. 


SOUTH-EASTERN AGRICULTURAL 
COLLEGE, 
WYE, NEAR ASHFORD, KENT. 
(UNIVERSITY OF LONDON.) 
APPOINTMENT OF PRINCIPAL. 


The Governors of this College are prepared to receive applications for 
the post of Principal, who shall be ‘‘a person duly qualified for the office 
by attainments in Science as applied to Agriculture.” The salary offered 
will be £500 a year, board, and a residence (rent, rates and taxes free), at 
the College, and a capitation fee of £2 a head for every student resident in 


BIRKBECK INSTITUTION, 
BREAMS BUILDINGS, CHANCERY LANE, E.C. 


The New Term commenced THURSDAY, APRIL 10. | 
Day and Evening Courses of Study are held in the following Science 
subjects 
Chemistry oe E. Mackenzig, Ph.D., D.Sc. 
Physics ... = GrirritHs, D.Sc. 


Mathematics ie E. H. Smart, M.A. 
Botany ... on A. B. Renpie, M.A., D.Sc. 
Zoology ... H. W. Unruank, B.A., B.Sc. 


Geology and Mineralogy Geo. F. Harris, F.G.S. 
ont } Geo. Patrcuin, A.R.S.M. 
Also Classes in French, German, Spanish, Russian and Italian. 
The Science Courses include practical work in well-equipped -Labora- 
corm, and provide for the requirements of the University of London 
egrees. 
Classes are also arranged for Conjoint Board, Dental and Pharmaceutical 
Examinations. 
Evening Classes are held in Practical Geometry, Building Construction, 
— Construction, Applied Mechanics and Steam, ysiology and 
giene. 
urther information on application to the Principat, G. ARMITAGE 
Situ, M.A. 


the College, for whom there is accommodation for about so. d » 
preferably between the ages of 28 and 45, must produce evidence of their 
nom of teaching and other qualifications for the post. The Principal 
will be expected to take up his duties in September next. 

Applications, giving full details of experience and qualifications, stating 
age and whether married or single, with twenty-five copies of not more than 


three recent testimonials, are to be sent tothe CLerk To THE GOVERNORS | 


by Saturday, May 24 next. 

Any attempt at personal ca g will i diately disqualify. A copy 
of the Charity Commissioners’ Scheme for the administration of the College 
can be obtained (price 6d.) of the undersigned. 


By Order of the Governors. 
J. TURNER WELLDON, 
11 Bank Street, Ashford, Kent, Cl 
April 28, 1902. 


lerk. 


EAST LONDON TECHNICAL 
COLLEGE, 
’ MILE END ROAD, E. 


Two Special Courses of Six Lectures each will be delivered by Mr. J. T. 

Morris, A.M.I1.E.E. 
“ Wireless Telegraphy.” 

The principles involved and their practical applications. This Course will 
be very fully Illustrated by Experiments. 

Mondays 8-9.30 p.m. First Lecture, May 5. 

** Electric Traction.” 

Pipi and their application to Electric Railways, &c. 


NEW SOUTH WALES. 


UNIVERSITY OF SYDNEY. 
PROFESSORSHIP OF PURE AND APPLIED MATHEMATICS. 
Applications are invited from gentlemen qualified to fill the above 
position. 
Salary (fixed), £900 perannum. Pension of £400 per annum under 
certain conditions, after twenty years’ service. £100 allowed for passage 
expenses to Sydney from Europe or America. Duties begin March 1, 


£903. 

Farther ticulars may be obtained from the Agent-General for New 
South Wales, 9 Victoria Street, London, S.W., to whom applications, 
stating applicant's age (not more than 4o years) and qualifications, and 
accompanied by six copies of each i ial submitted, should be sent 


not later than June 16, 1902. 
April 17, 1902. HENRY COPELAND., 
Agent-General for New South Wales. 


VICTORIA JUBILEE TECHNICAL 
INSTITUTE. 


The Trustees of this Institute are prepared to receive applications for 
the PROFESSORSHIP of PHYSICS and ELECTRICAL ENGI- 
NEERING. Preference will be given to candidates with experience in 
Works, and in actual Technical Teaching in Physics and Electric 
Technology. 

Salary, 500 Rupees per month, rising by equal instalments to 800 in five 
years, with liberty to engage in private Consulting Work. 

Engagement for five years. 

Apply in the first instance in writing, stating age and experience, to 

Proressor AYRTON, 
City and Guilds Central Technical College, 
Exhibition Road, 
London, S.W. 


UNIVERSITY OF LONDON. 
PHYSIOLOGICAL LABORATORIES. 


Two Courses of Lectures will be held in the Summer Term, 1902, on the 
following subjects :— 

‘* Signs of Life,” by Aucusrus D. Water, M.D., F.R.S., on Tuesdays, 
beginning May 

“Respiratory Exchange,” by Leonarp E. Hitt, M.B., F.R.S., on 
Wednesdays, beginning May 14. 

The Lectures will be given at m. 

Admission by tickets only, which may be obtained on application to the 
Acavemic RecistrRar, University of don, South Kensington. 


AYNSOME AGRICULTURAL STATION, 


CARTMEL GRANGE-OVER-SANDS, LANCASHIRE. 


eat Students, Post Graduate University Students, Chemical 
tudents, &c. 
New Chemical Laboratories, equipped: with all modern scientific 


improvements. 

pecial Lab for R in Plant Physiol Students 
received for Long or Short Courses in Organic, Agricult and Physio- 
logical 


or terms, apply to the Direcrors. * - 


s, 8-9.30 p.m. First Lecture, May 7. 
s Syllabus of the Courses may be had on application to the Director oF 
TUDIES. 


WANTED.— Assistant in Research Labora- 


tory. Must be good Analyst and have a fair knowledge of Physics.— 
Apply by letter to ‘“‘ A,” Nature Office, St. Martin’s Street, we. 


COACHING. 


CHEMISTRY, PHYSICS, BOTANY, GEOLOGY and PHYSIOLOGY 
for MEDICAL, UNIVERSITY and other EXAMINATIONS. 
For particulars apply to R. C. T. EVANS, 


Heathcote Science Laboratories, 
9 Heathcote Street, Gray's Inn Road, W.C. 


ASSISTANT CHEMIST Required about 
July for large Confectionery Works in the North of England. 
High character requisite. a 
Both College and Practical Training preferred. 
For particulars apply to “‘ D. Q. S.,” c/o Publishers of Nature. 


RATIONAL AND PRACTICAL EDUCA- 


TION FOR BOYS at Clacton College, Clacton-on-Sea; for aims 
and methods see illustrated prospectus. Headmaster, Harold Picton, 
B.Sc.(Lond.), Gold, Silver at Reséarch Medallist of University College. 


TEXT-BOOKS suitable for London B.Sc. 
Mathematics (with Keys) and Physics for Sale.—Write for List to 
“Z.,”" clo NATURE. 


J. BACKHOUSE & SON, 


LIMITED, 

(SCIENTIFIC DEPARTMENT) 

Supply all Botanical Material required for Lecture and Demon- 
stration purposes and for Class-work. Fresh, or preserved. in 
Alcohol. Insectivorous Plants. Plants for Physiological Experi- 

ments. Museum Specimens. Microscopical Preparations. 
Prices strictly moderate. 


ELECTROLYTIC INTERRUPTER, 


FOR USE ON MAINS. 


The advantages of this form over others are :— 
1. Absence of platinum, therefore 
saving of expense. 
2. Complete control of current by 
simply raising or lowering glass plug. 


A. C. COSSOR, 54 Farringdon Road, B.C. 


(Contractor To H.M. GovEKNMENT). 
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ADAM HILGER, 


75a CAMDEN ROAD, LONDON, N.W. 


(Late of 204 Stanhope Street.) 


HILGER’S SPECTROSCOPE AND GONIOMETER 
“No. 3.” 


ALL “KINDS OF ACCURATE MECHANICAL 
WORK UNDERTAKEN. 


Price List Post Free on Application. 


The 1902 edition is not only 
revised and brought thoroughly 
up to date, but contains several 
important new features. All 
plates and films have been 
re-tested. 


Full prospectus on request. 


Sold by all chemists and dealers. 


Price 1/- COMPLETE WITH 
PENCIL, BAND, and: EXPOSURE TABLET. 


Burroughs Wellcome & Co., 
Snow Hill Buildings, LONDON, E.c. 


F 


PHO. 2? 


X-RAY APPARATUS 


Or THE HIGHEST QUALITY anp FINISH on ty. 
As supplied by us to H.M. Government and the leading Hospitals 
and X-Ray Workers throughout the World. 
We are the actual Manufacturers, and Guarantee 
every Coil against breakin 


= down. 
JUST OUT. 


COx’S IMPROVED 
PATTERN ELECTRO- 
LYTIC BREAK 
wre 

rice 50/- 


SERVICE COMPLE 
OUTFIT, supplied 
Ad miralty, ar Office, the 
New Royal Yacht, and in 
use at a large number of 
Hospitals in all parts of the 
world. 

MACKENZIE DAVID- 

SON’S IMPROVED 

PATTERN MOTOR 
MERCURY BREAK. 
(Working direct on any 
Circuit from 12 to 250 volts) 
of which we are the SOLE 
MAKERS. Price £6 6s. 
Absolutely the best for X- 
vays and Wireless Tele- 
graphy. 


HIGH FREQUENCY APPARATUS. 
N.B.—Our INDUCTION COILS and APPARATUS 


are not only less costly than other makers’, but give results 
unexcelled by any of them. 


3@ Cat on WRITE FOR OUR ILLUSTRATED LIST, WITH TESTIMONIALS 
AND. ILLUSTRATED INSTRUCTIONS UPON HOW TO WORK. Post 
FREE To READERS oF “ Nature.” 


HARRY W. COX, Lrp, 


9, 10 & 11 GURSITOR STREET, CHANCERY LANE, LONDON. 


cox s PORTABLE FIELD } 


The BEST Work ey be Gone without a Light 


LIGHT. FILTERS on SCREENS 
ORTHOCHROMATIC PHOTOGRAPHY 


In all sizes, ready for 
immediate use. 


CAPS, CELLS, 
FITTINGS & GASES 


In all sizes, 


ORTHOCHROMATIC 
PLATES 


Quarter to 15x12, always 

in stock. 

PRICES OF STANDARD FILTERS, CAPS AND CASES. 
Absolutus Gilvus Landscape Bl’k Bronz’d Morocco 
Filters. Filters. Filters, 2, Spring LeatherVelvet 

40 or 6 — Cells, as fig. — Cases. 


1}, 1,fSquare 10/- .. 10/- 


Circular 15/- ... 15/- 12/6 .. 2/6 2/- 
S 18/6 ... 18/6 ... 12/6 : 
20/- 20/- 18/- Be =~ 22/8 


25/- ... 15/- 
30/- 30/- 20/- 4/~ 2h, 3/- 
EVERY REQUISITE FOR NATURAL COLOUR PHOTOGRAPHY. 
tic Light ew A — 15s. per set o ree 
Outfits wi Filters from £2 1 
NEW AWD. NOW READY. 


SANGER SHEPHERD & CO., 


Scientific Appara’ Cameras Rotating Sectors, 
Factory AND OFFICEs— 


5, 6 & 7 Gray's Inn Passage, Red Lion Street, Holborn, London, W.C.. 


WEL LC OMES® 
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ELECTRICAL MEASURING INSTRUMENTS 
and PROTECTED RHEOSTATS. 
ILLUSTRATED LIST POST FREE ON APPLICATION. 


THE CHEAPEST DEAD-BEAT INSTRUMENTS OBTAINABLE. 
See January 30, page 304. 


COMBINED DEAD-BEAT VOLT AND AMPEREMETER. 


ISENTHAL & CO., 


35 MORTIMER ST., LONDON, 


THE HIGHEST VACUUM 


ASK FOR 
LIST No. F. 45. 


PRICES FROM £4 5 © 


APPLY FOR FULL PARTICULARS OF THE 


“GERYK” VACUUM PUMPS (FXEYS®) Tp 
fOulsometer Engineering 


Nine Eims Ironworks, Reading. 


THE “NYDIA’ POCKET CAMERA. 


For Cycling, Climbing and Walking. Takes Plat 
Cut Films, or Daylight s. 


Exceedingly light and portable, yet 
quite complete and self-contained. 
A good Lens, a perfect Shutter, 

the Highest Finigh 
throughout. 
Price : 
For 4} X 34 in. 
Pictures, from 
£7 10 O. 
For 6} X 4} in., 
from 


£19 5 O. 
ILLUSTRATED BOOKLET, FREE. 


THe ‘N. & G’ REFLEX 


SELF-FOCUSSING CAMERA. 
For Natural History and General Work. 
Enables one to photograph anything—from a Distant Range of Mountains, 
to a Butterfly or Flower /ud/-s7ze, with perfect ease and absolute sharpness. 
rice, complete with Zeiss Anastigmat Lens, 2 foci, 
for 44 < 34 in. Pictures, ‘£27 10 


THE ‘N. & G.’ KINEMATOGRAPHS. 


A COMPLETE SERIES OF HIGH-CLASS INSTRUMENTS 
ENSURING PERFECT RESULTS. 
Especially adapted for Scientific Work. 


TAKING, DEVELOPING, PRINTING anp PROJECTING 
APPARATUS. 


CATALOGUE FREE. 
The ‘N. & G.’ Universal Cameras, Tri Cameras, Panoramic 


Cameras, Lenses, Lanterns. and all hotographic Accessories 
and Materials. 


SPECIALITY :—COMPLETE OUTFITS for Scientific Expeditions 
and Special Research. 


NEWMAN & GUARDIA, 
90 & 92, SHAFTESBURY JT ONDON. 


AVENUE, W. 


REYNOLDS & BRANSON, 


14 Commercial Street, LEEDS. | 


HYDRAULIC PRESS 


(DR. POCKLINGTON’S FORM) 
FOR COLLEGES AND SCHOOLS. 
A very pastes pattern, with all working parts readily Pr 


visible and accessible. Specially designed for the use of 
teachers who desire to illustrate the great multiplication of 
force obtainable by utilising the laws of Hydrostatics. It also 
serves for experiments on regelation, &c., where pressures 
amounting to half a ton or upwards are required. ° 


IMPROVED MODEL WITH SILVER VALVES. 
PRICE COMPLETE, £2 2s. 


SPECIAL EDUCATIVE APPARATUS AND APPLIANCES 
made in our own workshops under skilled superintendence. 
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THE CAMBRIDGE 


SCIENTIFIC INSTRUMENT CO. 


BOYS’ GEOMETRIC TRIPOD STANDS. 


h 
Table 155 mm. in diameter. 


Write for our New List of Physical & Electrical Instruments to 


INSTRUMENT COMPANY, Lto., 


CAMBRIDGE. 


CADETT PLATES. 


YOU ARE BEING LEFT BEHIND 
BY NOT USING THE 


SPECTRUM 


PLATES & LIGHT FILTERS. 


Ask your Dealer for particulars, or we will send free on 
receipt of a post-card. 


New Booklet, ‘‘ORTHOCHROMATIC and 3- 
COLOR PHOTOGRAPHY” (simplified), by 
JAMES CADETT and E. SANGER SHEPHERD. 
Gratis, Post Free. 22nd Thousand. 


P.0.P. & Bromide Papers. 


BEST ONLY AND CHEAPEST. 


CADETT & NEALL, Ltd., 


ASBTEAD, SURREY. 


NEW PATTERN 


DIFFERENTIAL 
GALVANOMETER 


FOR LOW RESISTANCE TESTING. 


Advantages over the Potentiometer and the Kelvin 
Bridge— 
Much simpler to work. 


Accuracy limited only by that of the Standards 
employed. 
Prime cost. 


Price complete, with Circular Slide Wire and Keys, £14 4s. 


(See Proceedings of Inst, of E.E., Vol. XXX., No. 151, 
Page 908.) 


NALDER BROS. & CO., 


PRINCES MEWS, GREAT GEORGE STREET, 
WESTMINSTER, S.W. 
(Late 16 Rep Lion STREET, CLERKENWELL.) 


JAMES J. HICKS, 


WHOLESALE MANUFACTURER OF ALL KINDS OF 
SCIENTIFIC, METEOROLOGICAL, CLINICAL . 
AND SURGICAL INSTRUMENTS. 


Hicks’ Improved Wind 
Vane elimi the ibil 


ity of error in noting the wind 


Hicks’ improved Air Meter 
direction and velocity. 


for measuring currents of any velocity. 


Dr. Parkes, F.R.S., says The 
most perfect instrument in use.” 

Of the greatest possible use in the 
ventilation, &c., of all large buildings, 
mines, and chimney shafts. 


Mr. Hicks is always age to submit quotations for 
Laboratory outfits or single instruments. He also places 
Colleges and Institutions on exceptional terms, 


THERMOMETERS FOR STUDENT WORK A SPECIALITY. 
8, 9 & 10, Hatton Garden, LONDON, E.C. 


- 
Vv 
1 LTD., 
S. These Stands, designed by Prof. C. V. Boys, are made of cast | 7 
iron, and can be so arranged as to form a Stand of any desired aa eae 
height. Each tripod makes geometric contact with the one me as 
below it. 
iG SMALL SIZE, 1 doz. consists of a. 
and 3 Stands 25 mm. in height, ae 
12s. 6d. per set. ee 
LARGE SIZE, 1 doz. consists of 9 Stands 76 mm. in height, 4 
amie and 3 Stands 38 mm. in height, with Table 330 mm. square. | 00000000000000000006 Se ile 
£1 15s. per set. 
| | = 
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DR. LUNN’S ARRANGEMENTS. 


THE 


CORONATION PROCESSIONS. G. BOWRON, 57  ietpeses Road, London, W. 


Trafalgar Square Grand Stand, with awning, from £3 3s. has always on hand a large and varied stock of 


Borough Polytechnic from £1 11s. 6d. Other seats at various E ND- 
points on the two routes. | »SECOND- HAND AP PARA TUS | 
N AV A L REVIEW. As supplied to the National : ; Aberdeen, 
S.S.ARGONAUT Clitons Herlot Watt and. Yorkshire Colleges and twenty other 
S.S. VANCOUVER _... eee FULL. Institutions, Polytechnics, &c. 


S.S. EMPRESS QUEEN .. @@ Nature says : “sTeachers requiring efficient apparatus at a low cost, 
for lecture or laboratory purposes, ht consult the list with advantage.” 
S.S. Pretoria, tonnage 13,234, die: largest vessel ever sent to List on application by mentioning NaTuRE. 


a Naval Review. THREE DAYS’ CRUISE, from £8 8s. 


DAY CRUISE on the magnificent s.s. Queen Victoria, of the 
Isle of Man Steam Packet Company. 


Full ae from the SECRETARY, 5 Endsleigh Gardens, 


London, N 
Phcenix Assurance Co., Ltd. 
PHGNIX FIRE OFFICE. FREDK. SAGKSON & Go. 


19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. {4 CROSS STREET MANCHESTER. 


ESTABLISHED 1782. 
@oods Entrance : lalf-Moon Street. 


MODERATE RATES. ABSOLUTE SECURITY. LABORATORY. "FURNISHERS, 


ELECTRIC LIGHTING RULES SUPPLIED. 
Importers, Manufacturers, and Dealers in 


LIBERAL LOSS SETTLEMENTS. 

PROMPT PAYMENT OF CLAIMS. 
CHEMICAL AND PHYSICAL 

APPARATUS 


LOSSES PAID OVER £25,000,000. 
Of every Description. 


Fine Chemicals, Volumetric. Solutions, 
Plain and Stoppered Bottles, 


AND EVERY LABORATORY REQUIREMENT. 


Apparatus, with Price List 
Ohemioals, free on application. 


ESTABLISHED 1851. 


BIRKBECK BANK 


Southampton Buildings, Chancery Lane, London. 


lo DEPOSIT ACCOUNTS lo 
repayable on demand. 
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The BIRKBECK ALMANACK, with full particulars, post free. P ee. Address—“‘ APPARATUS, MANCHESTER.” 
FRANCIS RAVENSCROFT, Manager. Telephone Number—2038. 


“OPTIMUS. 
CAMERAS, 
LENSES, 
AND HIGH-CLASS 
PHOTO APPARATUS 


Of every description. 
CATALOGUE POST FREE. 


PERKEN. SON & CO. LONDON, 
BARWEY & PEAK 


BY APPOINTMENT TO THE ROYAL INSTITU- 
TION OF.GREAT BRITAIN. 


POST OFFICE BRIDGE SETS AND 
DEAD BEAT GALVANOMETERS. 
POTENTIOMETERS. STUDENTS’ 

SPECTROMETERS. SPHEROMETERS. 
INDUCTION COILS A SPECIALITY. 


Sole Makers of Wagg’s —— Table for X-Ray 


66 CHARING CROSS ROAD, LONDON, W.C. 
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Sales by Auction. 


GREAT SALE OF NATURAL HISTORY OBJECTS, &c., 
TUESDAY, MAY 6, ar 12.30. 


MR. J. C. STEVENS will offer at his 


Rooms, 38 King Street, Covent Garden, W.C., British and Foreign 
so ape and Cabinets, a very fine Collection of Eggs, also a fine 
Collection of Birds with Nests and Eggs, as formed by the late 
Rev. CHANDLER, of Witley, Surrey ; Heads and Horns of 
Animals, many rare and i g Geological and Ethnological 
Specimens. 

ALSO THE COLLECTION OF SHELLS FORMED BY 

S. DA COSTA, Esa, 
On View day prior and Morning of Sale. 


Catalogue in course of preparation, may be had on application. 


EXOTIC BUTTERFLIES AND MOTHS AND CABINETS. 
MR. J. C. STEVENS will offer at his 


Rooms, 38 King Street, Covent Garden, W.C., on Thursday, May 8, 
at half-past 12 o'clock, a further portion of the extensive and valuable 
Collection of Foreign Lepidoptera, comprising the Saturniide, Mor- 
phidz, Bassolidz, Heliconidz, Satyride, Lycaenidae, &c., formed by 
the late Puitip Crow:ey, Esq., F.L.S., F.Z.S., &c., of Waddon 
House, Croydon, together with the Mahogany Entomological Cabinets, 
containing upwards of 200 Drawers, in which they are contained. « Also 
a quantity of unarranged Specimens in Store Boxes. 


On view the day prior, ro to 4. Catalogues on application. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spi Desmids, Diatoms, Ameba, Arcella, Actinospherium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other Specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. - - 


Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Copeeietiin, Alcy- 


THE MOST NUTRITIOUS. 


EPPS’S 


GRATEFUL—COMFORTING. 


COCOA 


HOLLOWAY’S 
OINTMENT 


Cures Old Wounds, Sores, Boils, Stiff Joints, 
Sprains, Burns, ree: Sore Throat, Quinsy, 


WATKINS & DONCASTER, 


NATURALISTS, 


AND MANUFACTURERS OF 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ EGGS AND SKINS, AND ALL 
BRANCHES OF NATURAL HISTORY. 


SPECIAL SHOW-ROOM FOR CABINETS. 


UVur Catalogue (96 pp.) Post free on application. 
N.B,—For Excellence and Superiority of Cabinets and 


feren perm! to nguished 
A LARGE STOCK OF INSECTS, BIRDS’ EGGS 
AND SKINS. 


Birds, Mammals, &c., Preserved and Mounted by First-class Workmen 
true to Nature. 
All Books and Publications on Natural History supplied. 


36 STRAND, LONDON, W.C. 
(Five Doors from Charing Cross.) 


COLLECTIONS OF 


MINERALS, ROCKS or FOSSILS 


to illustrate the leading Text-books on 


GEOLOGY, PHYSIOGRAPHY and MINERALOGY. 
" 50 Specimens in Box, 12/6 ; 100 do., 21/-; 200 do., 42/=- 
A large Stock of Minerals, Rocks, Fossils and Microscopic Objects 
Sor selection. 
CATALOGUES GRATIS. 
Geologists’ Hammers, Cabinets, Card Trays, Glass-capped Boxes, &c., 
&c., always in stock. 


‘THOMAS D. RUSSELL, 
78 NEWGATE STREET, LONDON, E.C. 


Minerals, Rocks, Fossils, Metallic Ores, Rough Precious Stones, &c. 


Collections of above for Prospectors, Mining Engineers, 
Technical Schools, and for Private Study. 
MINERALS FOR ALL PURPOSES. ROCKS FROM NUMEROUS LOCALITIES. FOSSILS 
FROM ALL BRITISH FORMATIONS. 
ton: teo! 
ool Cabinets, Gard Lantern 


Boxes, Geological A tus, 
Slides of Rock Sections. 
ALL LISTS FREE OF 


Gammrus,| JAMES R. GREGORY & CO.,, 


MINERALOGISTS, &c., 
To Science & Art Department, British, Indian, & Colonial Museums, &c. 
Office and Stores :— 


1, KELSO PLACE, STANFORD RD., KENSINGTON, W. 
ALBERT EDWARD JAMRACH 


(Late CHARLES JAMRACH), 
NATURALIST, 
180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Chinn, Lacquer, Genga, Studie, and ether Castes. 


MINERALOGY. 


Mr. Henson has just purchased a fine Collection of Minerals, in which 
is included some good Meteorites, very fine, Leadhillites, Phosgenite, 
Lanarkite, &c., &c., contained in two well-made Cabinets, the drawers of 
which are 17} X 12} X 24, with glass lid covers. 


SAMUEL HENSON, © 


97 REGENT STREET, LONDON, W: 


EsTABLISHED 1840. 


£12 12 NORWAY CRUISES.— 
Steam Yacht MIDNIGHT SUN, 3178 Tonsi 
Finest Yachting Steamer afloat. No Upper Berths in the ship. 
Sailings :—June 7; July s, r9 ; August 2, 16. 
Apply to the ALBION S.S. CO., LTD., Newcastle-on-Tyne. 
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The following animals can always be supplied, either living | ae 
or preserved by the best methods :— 
° 
Ligia Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, Pectens ¥ 
Bugula, Crisia, Pedicellina, Holothuria, Asterias, Echinus; Ascidia, Salpa ' as 
(preserved), Scyllium, Raia, &c.. &c. ’ 
For prices and more detailed lists apply to a 
Biological Laboratory, Plymouth. THE DIRECTOR. 
4 
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S & C2 BHAM. 


ATWOOD MACHINE (Patent). 


OUR ORIGINAL PATTERN GREATLY. IMPROVED. 


New Release (Patent) ing Platform done away with, Aluminium Wheel, Agate Bearings, Extra Weights, This 
machine is now a Soe Instrument, and with each a Certificate is given, together with a Pamphlet of Experiments. 
PRICE COMPLETE £4 15s.. NET. 


PHILIP HARRIS & CO., Lim., BIRMINGHAM and DUBLIN. 


WATSON’S MICROSCOPES. ‘ieee MICROSCOPIC OBJECTS. 
WATSON'S MICROSCOPES ARE OF LATEST DES: | 1902 CATALOGUE JUST ISSUED. 
FAULTLESS WORKMANSHIP, AND RFECT IN DETAIL. New Edition of Watson's Catalogue (No. 2) of emote Objects. = 
STANDARD Move The most comprehensive List in the World. Every Microscopist should 
The van HEURCK Microscope. Replete with every convenience for | have one. Post free on application. 
ower and photographic work. From £18 10 0 
The RO’ AL Microscope. A moderate priced Instrument embodying the New Specimens. £s. a. — 
advanta ifs of the most costly models. £14 10 O Malarial Parasites, in Capillaries of Brain . 40 
The GH Series. Instruments at all prices from Malarial Parasites in Blood ; Crescent, Signet Ring and ae 
one 
The PRAM: Microseo = very Karyokinetic Figures in Root Tissue of Lily 30 
lhe SCHOOL Microscope. A very cheap but efficient model. £2 7 6 So vo Head of Feetal evan wepend Developing ee 
ye, &c ese 
Wateess s HOLOSCOPIC OBJECTIVES, EYEPIECES and CON- | Set of 24 Slides illustrating the Pesce of Paper Stenathatare « 1150 
eu, new Anatomy of House Fly complete on one Slide... 60 
of constr jon 
wali 3 new UNIVERSAL CONDENSER. The finest Condenser | Set of 12 Slides illustrating Brewery Fermentations ... .. 18 O 
for low and medium power workers. Group of about 150 Diatomacez from various Localities ... one 50 
Full particulars of all the above are contained in Watson’s 130 page | A new Series of Rotifera, including Pedalium mirum, Notops brachionus, 
Catalogue (No, 2) of Microscopes. Post free on application. Asplanchna, Syncheta and others, 3/6 and 4/- each. 
W. WATSON & SONS (Zsadiished 1837), 313 HIGH HOLBORN, LONDON, W.C. 
Branches : 16 Forrest Roap, Epinsurcu. And 78 Swanston Street, Melbourne, Australia. Opticians to H.M. Government. 
CROSSLEY ’S Gases ENGINE 
GREAT REDUCTION 
RECENTLY IN GAS 
R LED. 
CONSUMED. 
(Represents J type in Oil or Cross/ey’s Portable Oil Engine 
Gas, giving about received P 
; at the Roya gricultura 
14 heres power. Show, Cardiff, June, 1901. 


Immediate delivery for Stock 
Sizes of Engines. 


ENGINES DELIVERED.—Up to 
the end of 1901, 42,873 engines 
have been delivered, representing 
— 695,969 B.HP. 


CROSSLEFT BROS., OPENSHA MANCHESTER. 


THE NEW NATURALISTS ” CAMERA. 


nses. 
PROSPECTUS FREE. 


J. H. DALLMEYER, Ltd., 25 Newman St., LONDON, W. 


Printed by Ricnarp CLay anv Sons, Li MITKD, at 7 & 8 Bread Street His., Queen Victuria Steet, in the City of London, and published by MAcMILLAN 
ANv Co., Limrrep, at St. Martin's Sureet, London, W.C., and ‘He MACMILLAN Company, 66 Fifth Avenue, New York.—THurspay May 1, 1902. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


** To the solid ground 
Of Nature trusts the mind which builds for aye. *Stnniniapele rH. 


No. 1697, VOL. 66] 


THURSDAY, MAY 8, 1902. 


[PRICE SIXPENCE. 


Registered as a Newspaper at the General Post Office.] 


{All Rights ‘are’ Reserved. 


WRIGHT’S REED APPARATUS. | 


See 


‘* Optical Projection,” by Lewis Wricurt. 
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audible and visible to a large Audience. 


NEWTON & CO. (O/‘icians, &c., to His Majesty the King), 
3 FLEET STREET, LONDON. 


. THE NEW: BOOK. 


“PRACTICAL NOTES ON TELEPHOTOGRAPHY.” 


60 PAGES, 60 PAGES, 
BOUND, 


THE ABOVE WORK GRATIS ON RECEIPT OF STAMP. 


R. & J. BECK, Ltd., 68 CORNHILL, E.C. 


CHEMICAL HANDICRAFT 


AN-ILLUSTRATED AND PRICED CATALOCUE 
OF CHEMICAL APPARATUS. AND REACENTS. 


Royal 8vo, 450 pages, with 1500 Illustratiens, — 


post free 3s. 


JOHN J. GRIFFIN & SONS, Ltd., 


_ 20-26 SARDINIA ST., LINCOLN’S INN’ 
FIELDS, W.C. 


SPECTACLES 
ELECTRIC LIGHT, INCANDESCENT GAS, 


And other Powertu 1 Illuminants. 


NEGRETTI & ZAMBRA’S 
_THERMOSCOPIC LENSES 


‘ilustrated Price Lists Free by Post to all parts of the World. 
Mororists’ AND OTHER Eve Protectors AND Face Screens, 


NEGRETTI. AND ZAMBRA, 
-38 HOLBORN VIADUCT, E.C. 


BRANCHES : 46 CORNHILL; 122 REGENT STREET. 
TWO GOLD MEDALS PARIS EXHIBITION 1900. 
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ROYAL GEOGRAPHICAL SOCIETY. 


The ANNIVERSARY MEETING of the Society for the ELECTION 
of PRESIDENT and COUNCIL, &c., will be held in the Theatre, Bur- 
lington Gardens, on Monday, May 26, at3p.m. The Presipent in the 


Chair. 

The ANNUAL DINNER of the Society will take place on Monddy, 
May 26, at 7 for 7.30 p.m., at the Whitehall Rooms, Hotel Metropole, 
Whitehall Place, Sir Crements Markxnam, K.C.B., F.R.S., 
President, in the Chair. 

Fellows who propose to attend are requested to leave their names at the 
Society’s Office on or before May 19, after which places will be allotted. 

Tickets, £1 1s. each, to be obtained from the Chief Clerk, r Savile 
Row, W. 

Fellows have the privilege of introducing guests. 

LEONARD DARWIN, Hon. 
. F. HUGHES Secretaries. 


S. KELTIE, Secretary. 
1 Savile Row, Burlington Gardens, 


w. 
NEW SOUTH WALES. 


UNIVERSITY OF SYDNEY. 
PROFESSORSHIP OF PURE AND APPLIED MATHEMATICS. 
Applications are invited from gentlemen qualified to fill the above 


Position. 

Salary (fixed), £900 perannum. Pension of £400 per annum under 
certain conditions, after twenty years’ service. £100 allowed for passage 
expenses to Sydney from Europe or America. Duties begin March 1, 


1903. 
"Farther rticulars may be obtained from the Agent-General for New 
South Wales, 9 Victoria Street, London, S.W., to whom applications, 
stating applicant’s age (not more than 40 years) and qualifications, and 
accompanied by six copies of each testimonial submitted, should be sent 


not later than June 16, 1902. 
April 17, 1902. HENRY COPELAND. 
Agent-General for New South Wales. 


VICTORIA JUBILEE TECHNICAL 
INSTITUTE, BOMBAY. 


The Trustees of this Institute are prepared to receive applications for 
the PROFESSORSHIP of PHYSICS and ELECTRICAL ENGI- 
NEERING. Preference will be given te candidates with experience in 
‘Works, and in actual Technical Teaching in Physics and Electric 
Technology. 

Salary, 500 Rupees per month, rising by equal instalments to 800 in five 
years, with liberty to engage in private Consulting Work. 

Engagement for five years. 

Apply in the first instance in writing, stating age and experience, to 

Proressor AYRTON, 
City and Guilds Central Technical College, 
Exhibition Road, 
London, S.W. 


UNIVERSITY OF ST. ANDREWS. 


The University Court of the University of St. Andrews invite applications 
for the appointments of ADDITIONAL EXAMINERS for RADUA- 
TION in the following subjects, viz. :— 


FACULTIES OF ARTS, SCIENCE AND MEDICINE. 
BOTANY. 


ZOOLOGY. 


The persons appointed will hold office for a period of three years from 
January I, 1903. 
Applications, with testimonials, must be lodged on or before Saturday, 
une 28, 1902, with the undersigned, from whom further information may 
obtained. 
St. Andrews, JOHN E. WILLIAMS, 
May 2, 1902. Secretary. 


. BOROUGH OF TUNBRIDGE WELLS. 


TECHNICAL INSTITUTE. 


SCIENCE MASTER required. Subjects: Chemistry, Electricity, 
Physics, Mathematics, and if possible Hygiene and Physiography. Under 
Board of Education. Salary, £125. Duties to « e in Sep ber. 

Further information and form of application, which must be sent in on 
or before June 3, can be obtained from the Town CLERK. 

By Order, 

Town Hall, Tunbridge Wells, W. C. CRIPPS, 

April 30, 1902. - Town Clerk. 


WANTED on the Engineering side of an | 


important School, an ASSISTANT MASTER, who will be required 
to enter upon the duties of the post on September 20. The work will 
be to take charge of the Engineering side, and to be responsible for the 
Workshops throughout the Establishment. The candidate appointed 
will have working under him one or two other Assistant Masters, in 
addition to Workmen. Salary offered from £200 to £250 per annum, 
with board and residence.—For more detailed particulars of this 
vacancy, apply to Messrs. Gassitas, Turinc & Co., 36 Sackville 
Street, London, : 


RATIONAL AND PRACTICAL EDUCA- 
TION FOR BOYS at Clacton College, Clacton-on-Sea ; for aims 


and hods see ill p , Harold Picton, 
B.Sc.(Lond.), Gold, Silver and 1 Résearch Medallist of University College. 


MUNICIPAL TECHNICAL SCHOOL, 


RICHMOND TERRACE, BRIGHTON. 


Applications are invited for the position of HEAD of the MECHANICAL 
ENGINEERING DEPARTMENT. Commencing salary, £250 per 
annum. Duties to begin in September. 

For particulars apply tothe PxincipaL, to whom application, with copies 
of three testimonials, should be sent in before May 28. 


COACHING. 


CHEMISTRY, PHYSICS, BOTANY, GEOLOGY and PHYSIOLOGY 
for MEDICAL, UNIVERSITY and other EXAMINATIONS. 
For particulars apply to R. C. T. EVANS, 
eathcote Science Laboratories, 
9 Heathcote Street, Gray's Inn Road, W.C. 


J. BACKHOUSE & SON, 


LIMITED, 
(SCIENTIFIC DEPARTMENT) 
YoREX 


Supply all Botanical Material required for Lecture and Demon- 
stration purposes and for Class-work. Fresh, or preserved in 
Alcohol. Insectivorous Plants. Plants for Physiological Experi- 
ments. Museum Specimens. Microscopical Preparations. 
Prices strictly moderate. 


Sale bp Auction. 


BIRDS’ EGGS. 
ON THURSDAY, MAY 1s. 


MR. J. C. STEVENS will sell a further 


rtion of the Collection of birds’ eggs and nests, formed by the late 
HILIPp Crow1ey, Esq., F.Z.S., &c., of Croydon, including fine 
Specimens of Eagles, Vultures, &c., also Egg Cabinets. 
At: 3 o'clock will be offered a Specimen of the Egg of the Great Auk, 
one of the most beautiful and richly marked specimens ever offered. 
On view the day prior, 10 to 4. Catalogues on application. 


OUR CATALOGUE 


(650 pages of Illustrations and Prices) 
OF EVERY DESCRIPTION OF 


CHEMICAL AND 
ANALYTICAL APPARATUS 


Including Balances, Drying-Ovens, Furnaces, 
Laboratory Stands, Microscopes, Spectro- 
scopes, Bacteriological Apparatus, Porcelain 
and Clay Ware, Jena Laboratory Glass Ware, 
and Glass Tubing, 
may be had gratis on application by Colleges, 
4 Schools and Laboratories. : 
ACETYLENE BURNERS AND GENERATORS. 
SPECIAL APPARATUS FOR ESTIMATION OF 
CALCIUM CARBIDE. 


A. GALLENKAMP & CO., LTD., 


19 & 21 SUN STREET, FINSBURY 
SQUARE, LONDON, E.C. 


NOW READY. 


THE: MAY ISSUE OF OUR LIST OF 


SECOND-HAND 
INSTRUMENTS 


consisting of 24 pages and about 1000 articles by the 
best makers in the various departments of science. 


POST FREE TO READERS OF “NATURE.” 
C. BAKER, 244 HIGH HOLBORN, LONDON. 


TO SCHOOLS & COLLEGES. 


(Special discount to same for all School 


Requisites.) 
THE NEW APPROVED 


WINCHESTER PREPARATORY SET 


of DRAWING INSTRUMENTS, 78/- doz. 
Sample sent by return on application to 
SOLE_MAKERS, 


ASTON & MANDER, 61 OLD COMPTON ST., LONDON, W. 
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BARGAINS IN SCIENTIFIC BOOKS. 


MASSEE (GEORGE), A MONOGRAPH 
OF THE MYXOGASTRES, with Indices of Genera and of Species, and 
12 large Plates containing 313 oh coloured Figures of Fungi, 
with descriptions. Royal 8vo, Cloth. ub, 18s. net.) 9s. 

“ He has fully acquainted himself with A. literature of the subject, and 
has made many personal observations on the structure, and, in some cases, 
on the life-history, of various types. He is thus able to bring to bear on 
the discussion of the problems that claim consideration a wide and varied 
knowledge ; with the result that the book is indispensable to every student 
of the My>ogastres. The twelve plates, bearing 313 coloured figures by 
Mr. Massee himself, call for special mention as a valuable assistance to 
students of the Myxogastres. hey deserve high praise for their accuracy 
and execution.” —Nature. 

“ Supplies a want acutely felt. Its merits are of a high order, and it is 
one of the most important contributions to systematic natural science which 
have lately apr "_ Wi ter Review. 


CAMPBELL (D. H.), THE STRUCTURE 
AND DEVELOPMENT OF THE MOSSES: AND FERNS 
(ARCHEGONIAT#). By DOUGLAS HOUGHTON CAMP- 
BELL, Ph.D. Fully Illustrated, Medium 8vo, Cloth. (Pub. 14s. 
net.) 48. 4d. 

“This is the most important: contribution to the morphology of the 
archegoniate plants which has appeared since their recognition as a well- 
marked group. Dr. Campbell has to a large extent reinvestigated the 
group, and his book embodies the results of his very extensive original 
researches.” —Guardian. 


MEYRICK (E.), A HANDBOOK OF 
BRITISH LEPIDOPTERA. By EDWARD MEYRICK, B.A., 
F.Z.S., F.E.S., Assistant Master at Marlborough College. Extra 
Crown 8vo. (Pub. 10s. 6d. net, Macmillan.) 3s. 4d. 

“This book cannot fail to afford great assistance to the student who 
desires to recognise and identify his specimens without the necessity of 
comparing them with named examples. It is without exception the best 
class-book that has yet appeared for imparting real sound knowledge of 
structure, evolution, and classification."—Extomologist's Monthly Maga- 
sine. 


Post FREE IN THE UNITED KinGpom. 


H. J. GLAISHER, New and Remainder Bookseller, 
57 Wicmore Street, Lonpon, W. 
B®” Catalogues post free on application. 


BROWNING’S 
PLATYSCOPIC LENS. 


WITH LAnees ANGLES, INCREASED FIELD, AND 
MPROVED "DEFINITION. 


Eneraved Real 
AN ACHROMATIC COMBINATION. 
CoMBINING THE DEFINITION OF A MICROSCOPE WITH THB 
PORTABILITY OF A POCKET LENS. 
“If you carry a small Platys —_ Pocket Lens (which every 
observer of Nature ought to do).”—GranT ALLEN, in Knowledge. 
per |: “T have Jong carried one of these instruments and found it 
invaluable.” —Joun T. Carrincton, Editor of Science Gossip. 
The Platyscopic Lens is invaluable to botanists, mineralogists, 
or entomologists, as it focuses about three times as far from the 
object as the Coddington. Lens and has a field unequalled for 
flatness, allowing opaque objects to be examined easily. 
It is made in four degrees of power, magnifying respectively 
10, 15, 20, and 30 diams. ; the lowest power, having the largest 
field, is the best adapted for general use. 


Mounted in Tortoiseshell, magnifying 10, 15, sity or 3° 


diameters, either power .. 0 
In nickelised German Silver, either power «a 
Combinations of any two powers, in Tortoiseshell ... 27 6 
Combinations of any two powers, in Nickelised German 

Silver ‘32 6 


ILLUSTRATED DESCRIPTION SENT FREE. 


JOHN BROWNING, 
63 STRAND, LONDON, W.C. 


THE NEW GASES 
NEON, KRYPTON, XENON. 


Mr. HILGER is now able to offer for sale vacuum tubes of 
the above gases, as follows :— 


Tubes of Neon, Krypton or Xenon, 


with quartz ends, each .. « £5 50 
Ditto, without quartzends .. .. 3 30 
Tubes of Argon or — with 

quartzends,each... .. .. .. 2 20 
Ditto, without quartz ents 


Set of Tubes of the above five gases, 

with quartz ends, in MoroccoCase 17 10 0 
Ditto, without vances ends, in 

Morocco Case ... ... ... ... 10100 


All the above Gases are guaranteed absolutely 
pure. 


ADAM HILGER, 
15a CAMDEN ROAD, LONDON, N.W. 


(LATE OF 204 STANHOPE STREET.) 
Telegraphic Address—‘ SPHERICITY, LONDON.” 


The BEST Work cannot be done without a Light. 
Filter. 


LIGHT FILTERS on SCREENS 
ORTHOCHROMATIC PHOTOGRAPHY 


In all sizes, ready for 
immediate use. 


CAPS, CELLS, 
FITTINGS & CASES 


} In all sizes, 
@  ORTHOCHROMATIC 
= PLATES 


Quarter to 15x12, always 
in stock. 


PRICES OF STANDARD FILTERS, CAPS AND CASES. 
Absolutus Gilvus Landscape BI’k Bronz’d Morocco 
Filters. Filters. Filters, 2, Spring LeatherVelvet 
eh Cells, as fig. Lined Cases. 


EVERY REQUISITE FOR NATURAL COLOUR PHOTOGRAPHY. 
Trichromatic ay puters from 15s. per set of three. 


tfits with Filters from £2 10s. 
"BOOKLETS AND TALOQUES NOW READY. 


SANGER SHEPHERD & CO., 
Manutuctarers of and Colour, Speed Determination, 
Factory AND OFFICES— 


5, 6 & 7 Gray's Inn Passage, Red Lion Street, Holborn, London, W.C. 


L 
er 
Y 
q 
n 
je | 
> 
r 
n 
4 
} 


NATURE 


[May 8, 1902 


GOERZ 
DOUBLE 
ANASTIGMATS 


The finest of Photographic 
i} 1 Lenses, suit every requirement of the 


scientific photographer. 


For definition and covering 
power these lenses are 
unexcelled. 


GOERZ 
DOUBLE ANASTIGMATS 


are made in several different series varying in 
rapidity from F. 4.5 to F. 22. 
OBTAINABLE OF EVERY GOOD PHOTOGRAPHIC DEALER. 


Series 1 B.F. 4.5 to 
F. 


Particulars free on application, if ‘‘Nature”’ is 
mentioned, to 


C. P. GOERZ, 1 to 6 HOLBORN CIRCUS, 


LONDON, E.C. 


FIELD,STUDIO, ano 
HAND CAMERAS. 


A UNIQUE SELECTION 
for every department 
of Photography in the 

_ Studio and Out of 
Doors. The most PER- 
FECT MODELS and 
Finest Workmanship. 
Fitted with the Cele- 
brated ROSS, ROSS- 
ZEISS, or ROSS-GOERZ 
LENSES. 


ROSS’ 


SCIENCE 
ORDINARY PROJECTION 


AND 


ENLARGING LANTERNS, 
ARC LAMPS, 
LIME-LICHT JETS, 


&c., 
GIVING THE MOST 
PERFECT RESULTS. 


ILLUSTRATED PRICE LISTS FREE. 


ROSS, Ltd., Manufacturing Opticians (‘[3s0.) 


ill, NEW BOND STREET, LONDON, W., anv 
31, COCKSPUR STREET, CHARING CROSS, S.W. 
SOLE ENGLISH MAKERS OF ZEISS AND GOERZ LENSES. 


CHARLES GRIF F IN & Co., Ltd. 


By WILLIAM STIRLING, M.D., Se.D., 
Professor in the Victoria Universit % Brackenbury Professor of Physiology 
and Histology in the Owens College, Manchester. 

Thoroughly Revised and largely Re-written, 
15s, net. 


OUTLINES OF 
PRACTICAL PHYSIOLOGY : 


Being a Manual for the Paydoloaten! Laboratory, including 
Chemical and Experimental Physiology, with Reference to 
Practical Medicine. 


PART I. CHEMICAL PHYSIOLOG 
PART II. EXPERIMENTAL PHYSIOLOGY. 


“The BEST TFXT-BOOK ON PRACTICAL PxuysioLocy that has appeared 
since the publication of Sir J. Burdon Sanderson’s ‘Handbook to the 
ts Na Lab y,’ published in 1875."—T7he Lancet (on the new 
edition 


fourru Epition, at Press. 
with 650 pp. and 46s Illustrations. 


JUST OUT. In large 8vo, handsome Cloth, with numerous Illustrations 


reproduced from Photographs, 9s, net. 


THE TEXTILE FIBRES OF 
COMMERCE. 


A HANDBOOK OF THE OCCURRENCE, DISTRIBUTION, PRE- 
PARATION, AND INDUSTRIAL USES OF THE FIBRES USED IN 
TEXTILE AND ALLIED MANUFACTURES. 


By WILLIAM I. HANNAN, 
Lecturer on Botany, Ashton Municipal Technical School, &c. 


The contents of this work are arranged in alphabetical order under the 
chief grouping», such as Flax, Cotton, Silk, Wool, &c., forming an 
y of the Fibres used in Manufacturing Industries. 


Lonpon: CHARLES GRIFFIN & CO., Lrp., 
Exeter Street, Strand. 
e 


CROMPTON & CO., Ltd., 


ARC WORKS, CHELMSFORD. 


Makers of Potentiometers, Reflecting Gal- 
Standard 


of Currents, 


vanometers, Resistances for 


Measurement Voltmeters, 
Amperemeters, Resistance Boxes, and other 
The 


Potentiometer is recognised as the most 


Electrical Instruments of precision. 
direct means of referring the measure- 
ments of continuous to the 
Standard Resistance and the Clark cell. 
The Crompton form of Potentiometer is 
widely used, and highly recommended by 
scientific: and engineering teachers. 


currents 


A DESCRIPTIVE PAMPHLET WILL BE SENT ON 
APPLICATION. 
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A NEW BOOK FOR NATURALISTS. 


THE PRIMROSE AND 


DARWINISM. 
By a FIELD NATURALIST (M.A. Cantab.). 


Crown 8vo, Cloth, 6s. net. 


** We consider that it was most unfortunate for Natural 
History that Darwin relied almost so exclusively on artificial 
observation, or, in other terms, on experiment, for the in- 
vestigation and interpretation of natural laws in facts con- 
nected with the fertilization of flowers. The essential organs 
of reproduction in flowers are in the majority of cases so 
exceedingly sensitive that the results of artificial experiments 
with them sometimes reverse, and oftentimes obliterate, their 
natural fertility. Nature in this field is too sensitive for 
artificial experiment. Darwin, in our opinion, was led by 
his method to a very exaggerated view of the influence of 
cross fertilization in the floral world. We shall endeavour 
in the following pages to offer some pieces justificatives of 
our opinion, founded, not on artificial observation, but on 
direct observation in the fields.” —From the Preface. 


The DAILY NEWS says :— 


“It gives many interesting speculations on many of the 
numerous subjects of Darwin's experiments, illustrated with 
diagrams that are both true and clear. It will form an 
interesting and useful addition to the library of the naturalist, 
and it undoubtedly points out the direction that further 
experiments on the fertilization of flowers should take.” 


London: GRANT RICHARDS, 48 Leicester Square, W.C. 


MARCONI’S 
WIRELESS TELEGRAPH CO. 


MANUFACTURERS OF 


HIGH-CLASS 


10 inch INDUCTION COILS. 


SPECIALLY RECOMMENDED FOR X-RAY WORK. 


These Coils are of the highest efficiency and 

are not liable to get out of order. They can be 

supplied with or without vibrating break, and with 

discharge rods fitted with horizontal adjustment, 

or with ball socket adjustment, at the option 
of the purchaser. 


FOR PRICES AND PARTICULARS APPLY TO 
18 FINCH LANE, LONDON,E.C. 


FINE ART PHOTOGRAPHS. 


SUITABLE APPROVAL PACKETS sent by post for examination and 
choice to responsible persons in any part of the world. No deposit 
required from such. Please state requirements. 


(including the Series 
b Von Gilceden). 
astern Types. 
Children, An s, 
Fruit, Flowers. 
Clouds, Waves, 
Rustic Scenes. 


from the 
National Gallery, South 
Kensington and British Mu- 
seums, Walker Art Gallery 
(Liverpool), Louvre, Lux- 
embourg, Vatican, Dresden 
and other noted Galleries 


Prices 3d. to 15s. each. 
STEREO SLIDES.—Boer 


War Scenes, Animals, 
Humorous, Statuary, 
Views (British and 
Foreign, Town and 


| 
| 
| . “THE BIRTH OF VENUS,” by 


BouGerREau. Country). Prices from 
| Folio size at 2s. 6d. each. 


| THE “TWENTIETH CENTURY” STEREOSCOPE, 5s. 6d. 


Sent on approval against 3d. for postage, 
(EsTABLIsHED 


ERDMANN & SCHANZ, 


The Balham Photographic and Sterecsedpie Offices, 


“LEIGHTON” TERRACE, BEDFORD HILL, BALHAM, 


Orrice Hours, 10 TILL 5; SATURDAYS, 10 TILL 12. 


Write for our latest 48-page Illustrated Price Catalogue, post free rd. i» 
equivalent of 3d. in Foreign Stamps will be accepted from residents abroad. ° 


JENA LABORATORY GLASSWARE. 


BOILING FLASKS 
RETORTS, TEST TUBES, TUBING 
FOR EXPLOSION FURNACES, 
COMPOUND TUBING (D.R.P.) 
Resisting in a high degree sudaer 
changes of temperature and the 
action of corrosive chemicals. 


ENP Combustion Tubing for Elemen- 

Marx. tary Analysis, ser 
SCHOTT & GEN. G/assworks, Jena (GERMANY). 
. The Jena Glasses are, in the U.K., on sale with : 


London. 
Birmingham. 
Messrs. PHILIP HARRIS & Co., Messrs. BAIRD & TATLOCK, 


-» Edmund Sireet. 14 Cross Street, Hatton Garden, 


E.C. 
Dublin. Messrs. A. GALLENKAMP & 
Messrs. PHILIP HARRIS&Co., | ©9-, Ltd., 19 and 20 Sun Street, 


Finsbury, E.C. 
Ltd., 179 Great Brunswick Street. moons. ¥, E BECKER & Co.’s 
Leeds. Successors, 33 to 3 Hatton 


Garden 
Messrs. REYNOLDS & BRAN- Mosers. JOHN 5. GRIFFIN & 


SON, Ltd., 14 Commercial Street. SONS, Ltd., 20-26 Sardinia 
Lincoln's Inn Fields, 

Manchester. w.c. 
Messrs. FREDK. JACKSON & | Messrs. TOWNSON & MERCER, 


Co., 14 Cross Street. 34 Camomile Street, E.C. 


For Photography, Unsurpassed for fine definition. 


@oxe 
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WEACIWIILLAN CO.’S LIST. 


CONCLUDING VOLUME NOW READY. 


THE SCIENTIFIC MEMOIRS OF THOMAS HENRY HUXLEY. 


Edited by Sir M. FOSTER, K.C.B., F.R.S., and Professor E. RAY LANKESTER, F.R.S._ In 4 vols. 
With Portraits and Illustrations. Super-royal 8vo. Vol. IV. 30s. net. [Vol. I. 25s. net. ; Vol. II. 30s. net. ; Vol. ITI. 
30s. net. 


THE PRINCIPLES OF INORGANIC CHEMISTRY. 


By WILHELM OSTWALD. Translated with the Author’s sanction by ALEXANDER FINDLAY, M.A., D.Sc., 
Ph.D. With 122 Figures in the Text. 8vo, 18s. net. 


SECOND EDITION READY NEXT TUESDAY. 


ESSAYS IN HISTORICAL CHEMISTRY. %5.2.0208P&.°°: 


Government Laboratory, London. 8vo. 12s. net. 


SECOND EDITION NOW READY. 


ON A METHOD OF PREDICTING BY GRAPHICAL CONSTRUCTION 


OCCULTATIONS OF STARS BY THE MOON & SOLAR ECLIPSES 


‘FOR ANY GIVEN PLAGB, TOGETHER WITH MORE RIGOROUS METHODS OF REDUCTION FOR THE 
ie - ACCURATE CALCULATION OF LONGITUDE. 


_By FRANCIS CRANMER PENROSE, M.A., F.R.S., F.R.A.S., Litt.D., D.C.L. Second Edition. gto. 125. net. 


PHILOSOPHY: ITS SCOPE AND RELATIONS. 


An Introductory Course of Lectures by the late HENRY SIDGWICK, Professor of Moral Philosophy in the 
University of Cambridge. 8vo. 6s. 6d. net. 


SECOND EDITION REVISED AND ENLARGED. 


‘THE CELL IN DEVELOPMENT AND INHERITANCE. 


By Professor EDMUND B. WILSON, Ph.D. 8vo. 145. net. 


[Columbia University Biological Series 1V. 
SECOND EDITION REVISED NOW READY. 


PRACTICAL BOTANY FOR BEGINNERS. 


By Professor F. O. BOWER, Sc.D., F.R.S., and D. T. GWYNNE-VAUGHAN, M.A. Globe 8vo. 35. Od. 
THIRD [IMPRESSION WITH CORRECTIONS NOW READY. 


THE STEAM ENGINE AND GAS AND OIL ENGINES. 


A Book for the use of Students who have time to make Experiments and Calculations. By JOHN PERRY, D.Sc., 
F.R.S., Professor of Mechanics and Mathematics in the Royal College of Science. 8vo. 75. 6d. net. 
‘* One of the best books which has been published in this country on the steam engine and other heat motors. . . . Most 
certainly Professor Perry has produced a text-book which must be on the shelf of every student of applied Thermodynamicg, and 
of every engineer who has to deal with the utilisation of energy.” —ature. 


WOOLWICH MATHEMATICAL PAPERS, FOR ADMISSION 


into the Royal Military Academy, for the years 1892-1901. Edited by E. J. BROOKSMITH., B.A, LL.M. 
Crown 8vo. 6s. 


MAY NUMBER NOW READY. 


THE 
A MONTHLY MAGAZINE OF EDUCATIONAL WORK AND PROGRESS. Price 6d. 
CONTENTS. 

The Education Bill, 1902.—Kenilworth. By J. A. Nicklin, B.A—The Growth of Educational Ideals 
during the 19th Century. (lllustrated.) The Education of Girls and Women, II. By Sara A. Burstall, B.A.—Some 
Suggestions for Teaching Mensuration and Surveying. (lllustrated.) I: Mensuration, By S. De _Brath, 
M. Inst.C.E.—Balances for the Laboratory and Lecture Room. (lllustrated.) By H. E. Hadley, B.Sc. (Lond.), 
A.R.C.Sc.—The Essentials of British History. As extracted from the Papers on General British History set 1888-1901 
for the Scotch Leaving Certificate Examination. By ]. S. Lindsey.—Hints from Recent Examiners’ Reports. I. 
Cambridge Local Examinations, 1901. If. : Irish Intermediate Examinations, 1901.—Nature Notes for May.—By the 
Rev. Canon Steward, M.A.—The School Pulpit. The Vocation of a Teacher. By the Ven. Archdeacon Wilson.— 
London Matriculatien, June, 1902. Revision Test Papers.—Correspondence: The Teaching of Geometry. By 
A. W. Siddons, M.A., and H. W. Croome Smith, B.A.—Mathematical Teaching. in, Secondary, Schools.—An, aap te 
Examining Boards. By G.. Hewlett, M.A.—A Parent’s Views on Home Lessons. By Charles Giles.—The Franco-Englis Guild 
at Paris. By Prof. H. L. Withers, M.A.—The Nature-Study Exhibition, Ey John C. Medd, M.A. ‘ 


« , MACMILLAN AND CO., LIMITED, LONDON. 
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NEW SYSTEMATIC COLLECTION OF 
335 ROCKS AND THIN SECTIONS, 


according to H. Rosensuscu, “ Elemente der Gesteinslehre.” 
Il. Aufl, Stuttgart, Igor. 

This collection, A, is an extension of the former one of 250 rocks and thin 
sections ; but there are some changes of importance : firstly, a great number 
of new and interestin “pes of rocks have been added or exchanged 
for others ; secondly, as the * der G lehre” are not only a 
treatise on massive rocks oo also on the sedimentary and the 
erystalline schists, this collection also contains the most important 
types of these families of rocks. Great care has been taken to select only 
such rocks which clearly show all the characteristics of the type. 

Again, we have also selected out of: this collection two smaller ones, 
Band C, of 250 and 165 specimens respectively. 

The prices are as 
- 335 specimens of rocks ... ove 
335 thin sections, in pes case 
. 250 specimens of rocks ... 
250 thin sections, in elegant case wee 
. 165 of rocks ... bes £810 
165 thin sections, in elegant case £10 o 
In the same way as before, to each collection will be added a printed 
description (about 140 pages) of the macroscopical and microscopical 
features of each work, containing also a description of the petrographical 
microscope for the use of students. 


COLLECTIONS OF MINERALS, FOSSILS, METEORITES, 
PURCHASED FOR CASH OR EXCHANGED. 
Dr. F. KRANTZ, 


RHENISH MINERAL OFFICE, BONN-ON-RHINE, GERMANY. 
ESTABLISHED 1833. 


£19 
£88 © 
£13 10 

. £15 10 


TO READERS ABROAD. 


WANTED Butterflies, Moths, Beetles, Flies and other Insects; also 
Scorpions, Spiders, &c., from Foreign Countries. Full value remitted by 
return mail for specimens sent. N.B.—Pack carefully so that they 
us undamaged. 
Addresses also invited for Sale or Exchange. 


HEYNE BROS., 


& 111 LONDON, W.C. 
Price Lists on applicati: Sf bmitted for selecti 


WATKINS & DONCASTER, 


NATURALISTS, 

AND MANUFACTURERS OF 
CABINETS AND APPARATUS 
FOR ENTOMOLOGY, BIRDS’ EGGS AND SKINS, AND ALL 
BRANCHES OF NATURAL HISTORY. 


SPECIAL SHOW-ROOM FOR CABINETS. 


Oe Our Catalogue (96 pp.) Post free on application. ‘ 

N.B,—For and of Cabinets and 

~ a? references are permit to distinguished 
trons, Museums, Colleges, &c. 


A LARGE STOCK OF INSECTS, BIRDS’ EGGS 
AND SKINS. 


Birds, Mammals, &c., Preserved and Mounted by First-class Workmen 
true to Nature. 


All Books and Publications on Natural History supplied. 
36 STRAND, LONDON, W.C. 


(Five Doors from Charing Cross.) 


COLLECTIONS OF 


MINERALS, ROCKS or FOSSILS 


to illustrate the leading Text-books on 


GEOLOGY, PHYSIOGRAPHY and MINERALOGY. 
50 Specimens in Box, 12/6 ; 100 do., 21/+; 200 do., 42/- 


A large Stock of Minerals, Rocks, Fossils and Microscopic Objects 
jor selection. 
CATALOGUES GRATIS. 
Geologists’ Hammers, Cabinets, Card Trays, Glass-capped Boxes, var 


c., always in stock. 


THOMAS D. RUSSELL, 
78 NEWGATE STREET, LONDON, E.C. 


THE MOST NUTRITIOUS, 


EPPS’S 


GRATEFUL—COMFORTING, 


COCOA 


BREAKFAST—SUPPFR. 


HOLLOWAY’S 
PILLS 


Are invaluable for Indigestion, Biliousness, 
Headache, Heartburn & Fluctuating Appetite 


Minerals, Rocks, Fossils, Metallic Ores, Rough Precious Stones, &c. 


Collections of above for Prospectors, Mining Engineers, 
Technical Schools, and for Private Study. 


MINERALS FOR ALL PURPOSES. ROCKS FROM NUMEROUS LOCALITIES. FOSSILS. 


FROM ALL BRITISH FORMATIONS. 


ROCK SECTIONS :— 
Precious Stones, Meteorites, Rare Minerals, 


Cases, Glass 
Top Boxes, Geological Apparatus, Oabi Frays, Lantern~ 
ALL LISTS OF 


JAMES R. GREGORY &CO., 


MINERALOGISTS, &c., 
To Science & Art Department, British, Indian, & Colonial Museums, &c. 
Office and Stores ;— 


1, KELSO PLACE, STANFORD RD., KENSINGTON, W. 
ALBERT EDWARD JAMRACH. 


(Late CHARLES JAMRACH), 
NATURALIST, 
180 ST. GEORGE STREET EAST. 


I Id Sacred Masks, Peruvian 


NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishérs; Editorial 
communications to the Editor. The telegraphic address of NATURE is “ PHUSIS,” LONDON. 


SUBSCRIPTIONS TO “NATURE.” 
& 5. 


OM 


Half-yearly .. 
Quarter 


© 


Cheques and Money 


One Sixteenth 


Page 
One Eighth Page, or Quarter Col 
er Page, or Hall's Column. 


6 


Orders payable to MACMILLAN & CO., Limited. 
OFFICE: ST. MARTIN’S STREET, LONDON, 


W.C. 
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ELECTRICAL MEASURING INSTRUMENTS 
ILLUSTRATED LIST POST FREE ON APPLICATIONes 


(EsTABLISHED 1798.) 
RETAIL—89 BisHoPscaTe STREET WITHIN, E.C. WHOLESALE—34 CamomILe STREET, E.C. 


Scientific Apparatus Manufacturers and Laboratory 
Outfitters to the Home and Colonial Departments of 
H.M. Government, Scientific Institutions, Colleges, 
and the various Industries throughout the World. 
Complete Illustrated Catalogue of over 650 pages, with about 3000 Jilus- 
trations, 2s. 6d., or by Post 3s. (Free to Colleges and Schools.) 


CARRODUS” DEFLAGRATING 
SPOON. A new form for lecturers and experi- 


mentalists, with interchangeable spoon; always 
ready, always clean; once used, always used. 
/6 each. Extra Spoons, 1/- per doz. 


NEW _BLAST BUNSEN BURNER 


for producing a very high temperature without 
the aid of a Foot Bellows. Will burn stout Copper 
wire, and decompose marble. ‘on for the 
neeere Table and Lab y ig 4/6 
each. 


NEW_T_ ATTACHMENT to drop over 
ETACHABLE Bunsen burner with holder for glass tube up 
to1” diam. Prof. Coleman's pattern as used 
in the Polytechnics for reduction experiments. 

1/8 each. 


THE KELLAS BLOWPIPE JET fr 


- THE CHEAPEST DEAD-BEAT INSTRUMENTS OBTAINABLE. 
De See ‘* Nature,” January 30, page 304. 


nin mat d b A boo 


Illustrated Catalogue 1/6 post free (allowed on first order). 4/- des. ; 
pa Nature says :—‘‘ Describes appliances for meeting almost every con- | TH KELLAS BURNER. Specially 


for d d SCIENTIFIC LABOR R se: : 
ceivable want, both for domestic an sci or ATORY purposes.’ ty. & 


ISENTHAL & co., to prevent spill and corrosion of the air regulator, 


which being made loose does not stick and 


85 MORTIMER STREET, LONDON, W. | corrofe. An ideal Bunsen burner for schools. 


Contractors to the Admiralty, War, India, and Colonial Offices, &c. 1/8 each, or 12/- per doz. 
CONTRACTORS TO HIS MAJESTY’S GOVERNMENT. 


c. E. MULLER, ORME Co., 
148 HIGH HOLBORN, LONDON, W.C. 


Amd at 194 OXFORD STREET, MANCHESTER (adjoining Owens College). 
MANUFACTURERS OF APPARATUS FOR TEACIIING 


CHEMISTRY, PHYSICS, MECHANICS, 
| HYDROSTATICS, &C. 


DEALERS IN PURE AND COMMERCIAL CHEMICALS. 
gar SPECIAL TERMS TO COLLEGES, SCHOOLS, INSTITUTES, &c. “wi 
Scientific Glass-Blowing from Sketch promptly executed by our own workmen. 
Scientific Apparatus repaired. Students’ sets of Apparatus. 

NEW ELECTRICAL LIST. SPECIAL LIST OF BALANCES. FOST FREE. 


THE LONDON STEREOSCOPIC COMPANY'S» 
“ZYLO” “ PRISMATIC 


THE FIELD GLASSES 
LATEST NOVELTY | By GOERZ, ROSS, ZEISS, 


SEND FOR PARTICULARS. | ————— LIST ON APPLICATION. 


106 & 108 REGENT STREET, \ W.. 54°HEAPSIDE, E.C. 


Frintes 0) KICHARD CLAY ANY Duns, LIMITED, at 7 & 8 Bread Street Hill, Queen Victoria Street, in the City of London, and published by MACMILLAN 


AND Co., LimiTED, at St. Martin’s Street. London, W.C., and Tue Macmi.LAs Company, 66 Fifth Avenue, New York.—THursvay May $ 1007 
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1902 


A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


** To the solid ground 
Of Nature trusts the mind which builds for aye.” —WoRDSWORTH. 


No. 1698, VOL. 66] 


‘THURSDAY, MAY 15, 1 


[PRICE SIXPENCE. 


Registered as a Newspaper at the General Post Office.] 


{All Rights are Reserved. 


NEWTON & CO,’S 
NEW ASTRONOMICAL & “LOOK-OUT ” 


TELESCOPE. 


Look-out Telescope, having a 3-in. Object-Glass, Body | 
Tube of Brass, 34 feet long, fitted with Rack and Sliding | 
Tubes for Adjustment, mounted Altazimuth with Metal Cradle | 
and Bearings on Mahogany Stand, 5 feet high. The Terrestrial | 


| .or verticall 


Base-board is made to fold 

has been devised for the so thatthe Lantern can be 

projection of experiments . packed into a box 184 X 8} 

andslides either horizontally ; X 20}. 

3. it can easily 4 

be adapted for use as a 
tern Microscope. The 


“This Universal Lantern 


Price Comptete £9°'0 O 


No Science School 1s com- 
plete without one. Will be 
sent on approval if desired. 


Eye-piece will show a church clock at 10 miles distance, and. 


the Astronomical Eye-piece the Saturn Ring, and divide | 


many of the Double Stars. £7 10s. 


CATALOGUE OF TELESCOPES ‘ON J APPLICATION. 


NEWTON & CO. 


OPTICIANS TO H.M. THE KING AND 
GOVERNMENT. 


3 FLEET STREET, LONDON. 


THE NEW 


“LONDON” 


MICROSCOPE, 


With Eye-piece § inch, } inch 
Object - glasses, in Mahogany 
Case 


£5 12s. 6d. 


Double Nose-piece, 9/- extra. 
Focussing Substage, 14/6 extra. 


R. & J. BECK, Ltd., 


68 CORNHILL, 
LONDON. 


“REYNOLDS & BRANSON, Ltd., 
EsTIMATES -aND] LEEDS. (CATALOGUES Free. 


SPECTACLES 
ELECTRIC LIGHT, INCANDESCENT GAS, 


And other Pdwerful Illuminants. 


NEGRETTI & ZAMBRA’S 
THERMOSCOPIC LENSES 


Protect the Eyes from G 
RENDER THE LIGHT ‘AND COOL. 
N. and Z.’s SPORTING SPECTACLES, close-fitting and having extra 
arge lenses, are the best for Billiards, Riding, &c. 
‘Uustrated Price Lists Free by Post to all parts fA the World. 
MororisTs’ AND OTHER Eve ProTEcToRS AND Face SCREENS. 


NEGRETTI AND ZAMBRA, 
38 HOLBORN VIADUCT, E.C. 


BRANCHES: 46 CORNHILL; 122 REGENT STREET. 
TWO GOLD MEDALS PARIS EXHIBITION 1900. 
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ROYAL INSTITUTION OF 
GREAT BRITAIN. 


ALBEMARLE STREET, PICCADILLY, W. 
TUESDAY next, May 20, at three o'clock, Professor Kart Pearson, 
M.A., F.R.S., Professor of Applied Mathematics in University College, 
London. First of a Course of Three Lectures on ‘‘ The Laws of Heredity 
with Special Reference to Man.” Tyndall Lectures. Half-a-Guinea the 


Course. 
THURSDAY, May 22, at three o'clock, M. H. Speitmann, Esq. First | 


of a Course of Three Lectures on ‘‘ Contemporary British Sculpture.” 
illustrated by Lantern Slides.) Half-a-Guinea the Course. 

SATURDAY, May 24, at three o'clock, Professor BkanpER MATTHEWS, 
Litt.D., D.C.L., Professor of Dramatic Literature, Columbia University, 
New York, U.S.A. First of a Course of Three Lectures on ‘* The Develop- 
ment of the English Drama.” (1) The Art of the Dramatist. (2) The 
Drama of the Middle Ages. (3) The Drama under Elizabeth. Half-a- 
Guinea the Course. 

Tickets can be obtained at the Office of the Institution. 


BOROUGH OF BOOTLE. 


MUNICIPAL TECHNICAL SCHOOL. 

WANTED a TEACHER of the ENGINEERING SCIENCES who 
shall also act as SUPERINTENDENT of the ENGINEERING 
WORKSHOP. Each applicant should be competent to teach Theoretical 
and Applied Mechanics, Steam and Practical Mathematics to evening 
students according to the full Syllabuses of the Board of Education’ and 
have had experience in an Engineer's works. Salary offered £175 per 
annum. Extraneous duties not to be undertaken without the consent of 
tthe Technical Instruction Committee. Active services to commence from 
September 15, 1902. Last day for filing applications, May 20. 

Full particulars on application to 
JOHN J. OGLE, 

Director of Technical Instruction. 


May 9 1902. 


UNIVERSITY OF ST. ANDREWS. 
The University Court of the University of St. Andrews invite applications 
for the appointments of ADDITIONAL EXAMINERS for GRADUA- 
TION in the following subjects, viz. :— 
FACULTIES OF ARTS, SCIENCE AND MEDICINE. 
ROTANY. 


ZOOLOGY. 
The persons appointed will hold office for a period of three years from 


January I, 1903. 
Applications, with testimonials, must be lodged on or before Saturday, 


age 28, 1902, with the undersigned, from whom further information may 


obtained. 
JOHN E. WILLIAMS, 


St. Andrews, 
May 2, 1902. Secretary. 


BOROUGH OF TUNBRIDGE WELLS. 
TECHNICAL INSTITUTE. 
SCIENCE MASTER required. Subjects: Chemistry, Electricity, 
‘Physics, Mathematics, and if possible Hygiene and Physiography. Under 
Board of Education. Salary, £150. Duties to commence in September. 


or before June 3, can be obtained from the — ay 
y Order, 
Town Hall, Tunbridge Wells, W. C. CRIPPS, 


April 30, 1902. Town Clerk. 


BOROUGH OF ROTHERHAM. 
TECHNICAL INSTITUTE. 


WANTED a MASTER qualified to teach Engineering Subjects, in- 


luding Mathematics and Geometry. Preference will be givento one who | 


thas been trained in the Engineering Department of some University College. 
Salary, £120 per annum. 


Further particulars may be obtained on application to the undersigned, 
to whom applications, with testi ials and references, should be sent not 
later than June 7, 1902. 

H. HAMPTON COPNALL, 

Town Hall, Rotherham, May 12, 1902. Town Clerk. 


SCHOOL OF SCIENCE AND ART, 
WESTON-SUPER- MARE. 
WANTEDa SCIENCE MASTER, B.Sc. London or Victoria. 
Subjects—Chemistry, Physics, Botany, Mathematics, &c. Minimum 
guaranteed salary, £100 a year. 
Apply, with full particulars, to 
W. H. WOOLER, Hon. Secretary. 


MUNICIPAL TECHNICAL SCHOOL, 
RICHMOND TERRACE, BRIGHTON. 
Applications are invited for the position of HEAD of the MECHANICAL 
ENGINEERING DEPARIMENT. Commencing salary, £250 per 
annum. Duties to begin in September. 
For particulars apply tothe PrinciPaL, to whom application, with copies 
of three testimonials, should be sent in before May 28. 


BIRKBECK INSTITUTION, 
| BREAMS BUILDINGS, CHANCERY LANE, E.C. 
| Day and Evening Courses of Study are held ‘in the following Science 
| subjects :— 
Chemistry . J. E. Mackenzie, Ph.D., D.Sc. 
.. E. H. Smart, M.A. 
| «. A. B. Kenpie, M.A., D.Sc. 
Zoology ... H. W. Untruank, B.A., B.Sc. 
Geology and Mineralogy Geo. F. Haxris, F.G S. 
Assaying, Metallurgy and } Geo. Patcuin, A.R.S.M. 

ining oe 


Als> Classes in French, German, Spanish, Russian and Italian. 
The Science Courses include practical work in well-equipped Labora- 
tories, and provide for the requirements of the University of London 


Degrees. 
| _ Classes are also arranged for Conjoint Board, Dental and Pharmaceutical 
| Examinations. 
A Special Course of EIGHT LECTURES on the HISTORY OF 
aspen will be given on Fridays at 6.15 p.m., commencing on 
ay 23. 
Further information on application to the PrinciPaL. 


PRACTICAL AND THEORETICAL TUITION 


In PHYSICS, CHEMISTRY, PHYSIOLOGY, GEOLOGY and 
BOTANY. Individual Instruction. 
R. C. T. Evans, B.Sc.(London), 
Director of the 
Heatucore Science LABoraTorIEs, 
9 Heathcote Street, Gray's Inn Road, W.C 


RATIONAL AND PRACTICAL EDUCA- 


TION FOR BOYS at Clacton College, Clacton-on-Sea; for aims 
and methods see illustrated prospectus. Headmaster, Harold Picton, 
B.Sc.(Lond.), Gold, Silver cal tetiendh Medallist of University College. 


FOR SALE.—A fine Petrological Micro- 
scope, by Zeiss, cost £30; also a very complete Lapidary’s Lathe, 


slitting, grinding and polishing, cost £20.—Apply *‘ MINERALS,” 
Nature Office. 


DR. LUNN’S ARRANGEMENTS. 


THE 
CORONATION PROCESSIONS. 


Trafalgar Square Grand Stand, with awning, from £3 3s. 
Borough Polytechnic from £1 11s. 6d. ~ Other seats at various 
points on the two routes. 


NAVAL REVIEW. 
S.S. ARGONAUT ) 
S.S. VANCOUVER... FULL. 
S.S. EMPRESS QUEEN. |. J 
S.S. Pretoria, tonnage 13.234, the largest vessel ever sent to 
a Naval Review. THREE DAYS’ CRUISE, from £8 8s. 
DAY CRUISE on the magnificent s.s. Queen Victoria, of the 
Isle of Man Steam Packet Company. 
Full particulars from the SECRETARY, 5 Endsleigh Gardens, 
' London, N.W. 


 ORIENT-PACIFIC LINE 
PLEASURE CRUISES 


by the magnificent twin-screw steamship 
ORTONA, 

7,945 tons register, 10,000-horse power. 
From London 

For NORWAY FIORDS, NORTH CAPE, 
and SPITZBERGEN (for MIDNIGHT SUN), 
July 2 to July 26. 
For COPENHAGEN. WISBY, STOCKHOLM, ST. PETERSBURG 
(for MOSCOW), LUBECK, &c., August 1 to August 29. 

Managers— 


Mathematics 
Botany ... oxo 


F. GREEN & CO. Head Office, 
ANDERSON, ANDERSON & CO. FENCHURCH AVENUE. 
For PASSAGE apply to the latter firm, at 5 FencnurcH AVENUE, 
Lonoon, E.C., or to West-end Branch Office, 16 Cock spur STREET, 


ENTRANCE EXAMINATIONS for the 
MASSACHUSETTS INSTITUTE of TECHNOLOGY, BOSTON, 
MASS., U.S A., will be held in Rondon on June 23 and 24. For full 
particulars of the requirements for admission and Courses of Study, 
apply to Ropert S. Bat, A.M.I.C.E., 6 St. Ann’s Villas, Royal 
Crescent Holland Park Avenue, London, W. 


. 


£12 12 NORWAY CRUISES.— 
Ss. Steam Yacht M/DNIGHT SUN, 3178 Tons. 
Finest Yachtiag Steamer afloat. No Upper Berths in the ship. 
Sailings :—June 7; July 5, 19 ; August 2, 16. 
Apply to the ALBION S.S. CO., LTD., Newcastle-on-Tyne. 
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SCIENTIFIC Ano 
EDUCATIONAL BOOKS 


NEW & SECOND HAND. 

ga LARGEST STOCK in LONDON of SECOND- 
HAND School, Classical, Mechanical, ELEMEN- 
TARY and ADVANCED SCIENTIFIC BOOKS 
at about HALF PUBLISHED PRICE. 


Mathematical, Theological, and Foreign Books. 
KEYS AND TRANSLATIONS. 
J. POOLE & CoO. 


(EsTraBLisHED 1854). 


104, CHARING CROSS ROAD, 
LONDON, W.C. 
(Late of 39, HOLYWELL STREET, STRAND). 
Enquiries by letter receive immediate attention. 


Just Published, with 110 Diagrams, 8vo, 15s. net. 


THE THEORY OF OPTICS. 


By PAUL DRUDE, 

Professor of Physics at the University of Giessen. 
Translated from the German by C. RIBORG MANN and 
ROBERT A. MILLIKAN, Assistant Professors of Physics at 

the University of Chicago. 


Lonnon: LONGMANS, GREEN, & CO. 
By J. REYNOLDS GREEN, Sc.D., F.R.S., 


Professor of Botany to the Pharmaceutical Society. 
AN INTRODUCTION TO 
VEGETABLE PHYSIOLOGY. 


With 184 Illustrations, 8vo, 10s. 6d. 


A MANUAL OF BOTANY. 


In Two Vols., Second Edition, with nearly 1200 Illustrations, 


Vol. IL—MORPHOLOGY AND ANATOMY. 3s. 6d. 
Vol. II.—CLASSIFICATION AND PHYSIOLOGY. tos. 


Lonpon: J. & A. CHURCHILL, 7 Great STREET. 


With 30 Original Illustrations. Price 2s. 6d. 
The HYGIENE of the MOUTH. 

A Gulde to the Prevention and Control of Dental Diseases. 
By R. DENISON PEDLEY, L.D.S. Eng., F.R.C.S. Ed. 
Dental Surgeon to the Evelina Hospital, Southwark. 

BY THE SAME AUTHOR. 


The DISEASES of CHILDREN’S TEETH. 
Well Illustrated. Price.7s. 6d. 
SEGG & CO., 289 and 291 Regent Street, London, W. 


DARTON’S LATEST 
IMPROVED SELF-RECORDING 
BAROGRAPH. 
FITTED WITH LEVER MOVEMENT. 
Can be obtained through all Opticians, or of 
F.DARTON && 
CLERKENWELL OpTicaL Works, 
142 ST. JOHN’S ST., LONDON. 
De Fully Illustrated List of Meteorological Instruments 
(ineluding above) Post free, also List of Electrical Novelties. 


THE IRISH NATURALIST. 


A Monthly Magazine of Irish Zoology, Botany, and 
eology. Price 6d. 
- Edited by GEO. H CARPENTER, B.Sc., and R. LLOYD 
PRAEGER, B.A. 
Annual! Subscription, 5s. Post Free to any Address. 
Dublin: EASON & SON, Lrp., 40 Lower Sackville Street 
(to which Address Subscriptions should be sent). : 
London: SIMPKIN MARSHALL, HAMILTON, KENT, & CO.,Ltd. 


The trouble of compounding 
solutions. from complicated 
formule is entirely avoided 
by using 


=x*Cabloid’ ~~ 
Photographic 
Chemicals. 


The results are certain an 
constant, and the chemicals 
keep perfectly. ‘Tabloid’ 
Pyro., Metol, Hydroquinone, 
Amidol, Paramidopheuol and 
Eikonogen Developers, 1/-; 
‘Tabloid’ Gold or Platinum 
for toning, 1/-; and ‘Tabloid’ 
Hypo., Potassium Bromide, 
or etc., etc. Full list and pain- 
all phiet with working direc- 
Chemists. tions, gratis, from 


Burroughs Wellcome and Co., ° 
Snow Hil! Buildings, LONDON. 


Photograph 
atural SANGER 


SHEPHERD 


OlOUrs. Process. 


The only simple and reliable process, based upon sound 
scientific principles, for obtaining photographs of any object in 
its natural colours, faithfully reproducing every shade and tint. 
All Apparatus and Materials supplied ready for use. 
THREE-COLOUR FILTERS from 15/- per Set. 


COMPLETE OUTFITS FOR STANDARD 
SIZE LANTERN SLIDES, from ... ote £2 10 Oo 
INCLUDING OF COLOUR FILTERS. 


New Descriptive Booklets and Catalogues Now Ready. 
See Nature,” October 31, page 657. 
LIGHT FILTERS or SCREENS for 

ORTHOCHROMATIC 
PHOTOGRAPHY 
in‘all sizes, ready for immediate use. 

CAPS, CELLS, FITTINGS and CASES in all sizes. 


ORTHOCHROMATIC PLATES, }-plate to 15 « 12, 
SANGER SHEPHERD & CO., 


‘FacTtorRY AND OFFICES: 5, 6, & 7 Gray’s INN PASSAGE, 
Rep Lion Srreet, HOLBoRN, Lonpon, W.C. 


‘Note.—Gray’s Inn Passage is the second turning on the nght in Red Lion- 
' treet, coming from Holborn. 
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NEW AND CHEAPER EDITION. | THE ‘NYDIA’ POCKET CAMERA. 


For Cycling, Climbing and Walkin Takes Plates, 
In SIXTEEN MONTHLY PARTS, Cut Films, or Daylight Spools. 

For 6} x 4} in., 
(Professor of Botany in the University of Vienna), for 4} X 34 in. Pictures 


1s. 6d. each net. portable, yet 
A good Lens, a perfect Shutter, 
OF PLANTS 
£19 5 0. 

ILLUSTRATED BOOKLET, FREE. 
By F. W. OLIVER, M.A., D.Sc. | THE ‘N. & G.’ KINEMATOGRAPHS. 
A COMPLETE SERIES OF HIGH-CLASS INSTRUMENTS 
ENSURING PERFECT RESULTS. 


the Highest Finish 
Their Forms, Growth, Reproduction, and | Pc testo 


throughout. 
Distribution. THe ‘N. & G’ REFLEX. 


Price: 
FROM THE GERMAN OF THE LATE SELF-FOCUSSING CAMERA. 


For 4} X 3} in. 
Pictures, from 

KERNER von MA et 

ANTON von RILAUN to a Butterfly or ee size, with perfect ease and absolute sharpness. 


£7 10 O. 
rice, complete with Zeiss er 7 2 foci, 


(Quain Professor uf Botany in University College, London), 


WITH THE ASSISTANCE OF Especially adapted for Scientific Work. 
TAKING, DEVELOPING, PRINTING anp PROJECTING 
LADY BUSK, B.Se., and MRS. M. F. MACDONALD, B.Sc. APPARATUS. ’ 


CATALOGUE FREE. 


i 1 ri 

WITH ABOUT TWO THOUSAND ORIGINAL and'all 
an aterials. 

WwooDpCcuT ILLUSTRATIONS. SPECIALITY :—COMPLETE OUTFITS for Scientific Expeditions 


and Special Research. 


Illustrated Prospectus Post Free on application. NEWMAN & GUARDIA. Ltd 
= 


: : ° iley, E.C. 90 & 92, SHAFTESBURY 
London: BLACKIE & SON, Ltd., 50 Old Bailey, E.C AVENUE, W. LONDON. 


THE HIGHEST VACUUM oe 
READILY OBTAINED, SCIENTIFIC INSTRUMENT CO. 


BRODIE’S BELLOWS RECORDERS. 


ASK FOR 
LIST No. F. 45. 


PRICES FROM £4 5 0O 


The advantages of this orm of Recorder may be summarised as follows :— 
(1) Itis extremely sensitive, being far — than 
the ordinary Marey Tambour or Piston Reco 

(2) It is always ready for immediate use and requires no 


preliminary adjustment. 
APPLY FOR FULL ‘PARTICULARS or (3) It wears well and is not easily damage 


“96 E RYK ” VACUUM PUMPS eabss T0 (4) It ean be made of any capacity, and — with very large 


ones the weight of the moving parts is minimal. 


meter Engineering | c ha WRITE FOR DESCRIPTIVE PAMPHLET AND PRICES TO :— 


Rine €tms Ironwoths, Readi INSTRUMENT COMPANY, CAMBRIDGE. 
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ree COMPLETE INSTALLATIONS AND SEPARATE PARTS FOR 
any volage upto RADIOGRAPHY. 
250 volts. Highest References. Everything Novel and Original. 


ELECTRIC HEATING APPARATUS 
IN VARIOUS APPLICATIONS. 
Large Illustrated Catalogue 1s. 6d. Post Free. (Refunded on First Order.) 
Oe Narvre says :—'‘ Describes appliances for meeting almost every conceivable want 
both for domestic and SCIENTIFIC or LABORATORY PURPOSES. 
Illustrated List (including many new Forms) of 
ELECTRICAL MEASURING INSTRUMENTS | 
AND PROTECTED RHEOSTATS, 
POST FREE ON APPLICATION. 


THE CHEAPEST DEAD-BEAT INSTRUMENTS OBTAINABLE. 
See NATURE, January 30, Dage 304. 


ISENTHAL & CO., 


- *- 85 MORTIMER STREET, LONDON, W. 
_ Contractors to the War Office, Admiralty, India Office, Colonial Office, &c. 


THE “LORD BURY” TELESCOPE. 
SUPPLIED IN LARGE NUMBERS FOR USE BY SPORTSMEN AND TRAVELLERS. 


Size closed 10”, size extended 31”, diameter of object glass 1§'’, 
magnifying power 25 to 35 diameters, angular field r° 5°, lateral field at 1000 yards 26'2 yards, 


Will make out ——-_ ‘ Will discern a 
wild fowl at 16 ‘ flagstaff at 22 
miles, and STEWARD miles and name of 


persons walking lightship at 9 
at ro miles. miles. 


The *‘LORD BURY ” TELESCOPE, in bronzed brass and fitted in brown or black Sling Case (weight of Telescope, 2lb.) £4 4s. 
The **LORD BURY ” TELESCOPE, in bronzed hard drawn German silver and fitted in Sling Case (weight of Telescope, rb. 602) £5 15s: 
Post free to any part of the world on receipt of remittance. 

J. HB. STEWARD, Optician to the British and Foreign Governments, 
406 STRAND, 457 WEST STRAND, 7 GRACECHURCH STREET, LONDON. 


Telegraphic Address: TELEMETER, Lonpon. Telephone : 1867 Gerrarp. 


NEW PATTERN | AWARDED 9 MEDALS AT THE PARIS EXHIBITION 1900. 


DIFFERENTIAL JAS, HICKS, 


FOR LOW RESISTANCE TESTING. | ACTUAL MANUFACTURER 


Advantages over the Potentiometer and the Kelvin Meteorological and Scientific Instruments 


Bridge— 
OF EVERY DESCRIPTION, INCLUDING 

Air Meters and Pumps, Anemometers, Mercurial and 

Accuracy limited only by that of the Standards Aneroid Barometers, Boiling Point Apparatus, 
employed. Burettes, Cathetometers, Cli ters, Drawing In-- 
. struments, Eudiometers, Gas, Steam and Water 
Prime cost. Gauges, Hydrometers, Microscopes, Piane Tables, 

| m rom Range Finders, Sextants, 
Price complete, with Circular Slide Wire and Keys, £14 4s, Polarimoters: Psromekec® Games unshine Recorders, 
Theodolites, Thermometers of every Kind, Wind 


(See Proceedings of Inst. of E.E., Vol. XXX., No. 151, | Vanes, &c., &c., Sc. 
Page 908.) Catalogues Post Free. (State which required.) 


ANY KIND OF SCIENTIFIC INSTRUMENT 


NALDER BROS. & CO., | MADE TO. ORDER. 


Prompt Attention to all Orders and Inquiries. 
PRINCES MEWS, GREAT GEORGE STREET, Exceptional Terms to Colleges, Institutions, &c. 


WESTMINSTER, S.W. Quotations submitted for Laboratory Outfits or Single Instruments. 


(Late 16 Rep Lion Staeet, CLERKENWELL.) THERMOMETERS FOR STUDENT WORK A SPECIALITY. 


May 15, 1902] 
4 
| 
| 
= 
e 


xxii NATURE [May 15, 1902 
WELACMIILLAN COoO.’S LIsTtT. 


CONCLUDING VOLUME NOW READY. 


THE SCIENTIFIC MEMOIRS OF THOMAS HENRY gre 


Edited by Sir M. FOSTER, K.C.B., F.R.S., and Professor E. RAY ete gts F.R.S. In 4 vols. 
With Portraits and Illustrations. Super- royal 8vo. Vol. IV. 30s. net. [Vol. I. 255, net. ; Vol. I]. 30s. net. ; Vol. III. 
30s. net. 


THE PRINCIPLES OF INORGANIC CHEMISTRY. 


By WILHELM OSTWALD. Translated with the Author’s sanction by ALEXANDER FINDLAY, M.A., B.Sc., 
Ph.D. With 122 Figures in the Text. 8vo. 18s. net. 


SECOND EDITION NOW READY. 28 THORPE on 
ESSAYS IN HISTORICAL CHEMISTRY or in: 
Government Laboratory, London. 8vo. 12s. net. 
SECOND EDITION NOW REA 


ON A METHOD OF PREDICTING BY GRAPHICAL CONSTRUCTION 


OCCULTATIONS OF STARS BY THE MOON & SOLAR ECLIPSES 


FOR ANY GIVEN PLACE, TOGETHER WITH MORE RIGOROUS METHODS OF REDUCTION FOR THE 
ACCURATE CALCULATION OF LONGITUDE. 
By FRANCIS CRANMER PENROSE, M.A., F.R.S., F.R.A.S., Litt.D., D.C.L. Second Edition. gto. 12s. net. 


PHILOSOPHY: ITS SCOPE AND RELATIONS. 


An Introductory Course of Lectures by the late HENRY SIDGWICK, Professor of Moral Philosophy in the 
University of Cambridge. 8vo. 6s. 6d. net. 


SECOND EDITION REVISED AND ENLARGED. 


THE CELL IN DEVELOPMENT AND INHERITANCE. 


By Professor EDMUND B. WILSON, Ph.D. 8vo. 145. net. [Columbia University Biological Series 1V. 
SECOND EDITION REVISED NOW READY 


PRACTICAL BOTANY FOR BEGINNERS. 


By Professor F. O. BOWER, Sc.D., F.R.S., and D. T. GWYNNE-VAUGHAN, M.A. Globe 8vo. 35. 6. 


A UNIVERSITY TEXT-BOOK OF BOTANY. 


By Professor DOUGLAS HOUGHTON CAMPBELL, Ph.D. With many Illustrations. 8vo. 175. net. 
THIRD IMPRESSION WITIL CORRECTIONS NOW READY 


THE STEAM ENGINE AND GAS AND OIL ENGINES. 


A Book for the use of Students who have time to make Experiments and Calculations. By JOHN PERRY, D. Sc., 
F.R.S., Professor of Mechanics aud Mathematics in the Royal College of Science. 8vo. 75. 6d. net. 
‘* One of the best books which has been published in this country on the steam engine and other heat motors. . Most 
certainly Professor Perry has produced a text-book which must be on the shelf of every student of applied Thermodynamics, and 
of every engineer who has to deal with the utilisation of energy.”—Nature. 


WOOLWICH MATHEMATICAL PAPERS, FOR ADMISSION 


into the Royal Military Academy, for the years 1892-1901. Edited by E. J. BROOKSMITH., B.A, LL.M. 
Crown 8vo. 6s. 


UNIFORM EDITION NOW READY. Extra Crown 8vo. 


DARWINISM: AN EXPOSITION OF THE THEORY OF 


Natural Selection. By ALFRED RUSSEL WALLACE, F.R.S., LL.D. 


ISLAND LIFE. a. wavcace, F.n.s., 
NATURAL SELECTION : AND TROPICAL NATURE. 


y A, Re. WALLACE, F.R.S 


THE MALAY ARCHIPELAGO. By A. R, WALLACE, F.R.S. LL.D., 
THE PHYSICAL REVIEW. 


A JOURNAL OF EXPERIMENTAL AND THEORETICAL PHYSICS. 
Ganducted by EDWARD L. NICHOLS, ERNEST MERRITT, and FREDERICK BEDELL. 
No. 3. XIV. MARCH, 1902. PRICE 3s. NET. 
CoNTENTS.—The Elastic Propervves of Helical Springs. -By J. Ww. Miller, Jr.—On the Boundary Conditions of the Electrical 
Field - By W. M. Duane.—Note on Kirchoff’s Theory of. Magnetostriction. By S .Sano.—The Vowel 4 (as in Hat). By Louis 
Bevier, Jr.—Magnetization of Sigel'at Liquid Air Temperatures. By C. C. Trowbridge.—New Books. | 


MACMILLAN AND CO., LIMITED, LONDON. 
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Phcenix Assurance Co., Ltd. 


PHCNIX FIRE OFFICE. 


{9 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
EstaBLISHED’ 1782. 

MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 

LOSSES PAID OVER £25,000,000. 


ESTABLISHED 1851. 


BIRKBECK BANK. 


Southampton Buildings, Chancery Lane, London. 
lo DEPOSIT ACCOUNTS lo 
1 40000) 
The BIRKBECK ALMANACK, with full particulars, post free. 
FRANCIS RAVENSCROFT, Manager. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


{mplements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis China, Lacquers, Gongs, Shells, and other Curios. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Amoeba, Arcella, Actinosphzrium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other Specimens of Pond Lag Price rs. per Tube, Post Free. Helix 
s, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 


The following animals can always be supplied, either living | 


or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, hyllia, Alcy- 
onium ; Hormiphora (preserved) ; Leptoplana pores 5 Nereis, 
Aphrodite, Arenicola, Lanice, Terebella ; Balanus, us, 


WATKINS & DONCASTER, 


NATURALISTS, 


AND MANUFACTURERS OF 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ EGGS AND SKINS, AND ALL 
BRANCHES OF NATURAL HISTORY. 


SPECIAL SHOW-ROOM FOR CABINETS, 


Catalogue (96 pp.) Post free on application. 
N.B.—For Exeellence and Superiority of of Cabinets and 
Apparetes, references are permit stinguished 
patrons, Museums, Colleges, &e. 
A LARGE STOCK OF INSECTS, BIRDS’ EGGS 
AND SKINS. 
Birds, Mammals, &c., Preserved and Mounted by First-class Workmen 
true to Nature. 
All Books and Publications on Natural History supplied. 


36 STRAND, LONDON, W.C. 


(Five Doors from Charing Cross.) 
COLLECTIONS OF 


MINERALS, ROCKS or FOSSILS 


to illustrate the leading Text-books on 


GEOLOGY, PHYSIOGRAPHY and MINERALOGY. 
50 Spesieann’ in Box, 12/6 ; 100 do., 21/-; 200 do., 42/- 
A large Stock of Minerals, Rocks, Fossils and Microscopic Objects 
for selection. 


CATALOGUES GRATIS. 
Geologists’ Hammers, Cabinets, Card ‘Trays, Glass-capped Boxes, &c., 
&c., always in stock. 
THOMAS D. RUSSELL, 
NEWGATE STREET, LONDON, E.C. 


MINERALS, ROCKS, AND PRECIOUS STONES. 


Choice Minerals for Maseuma, Charastesiati Characteristic Examples for the Teacher, 
Student, or Prospector. 


LAPIDARIES’ WORK IN ALL BRANCHES. 
BLOWPIPE CASES AND APPARATUS. 
LESSONS GIVEN. 


SAMUEL HENSON, 


97 REGENT STREET, LONDON, W. 


ESTABLISHED 1840. 


Ligia Mysis, Nebalia, Carcinus ; Patella, Pectens 
Bugula, Crisia, Pedicellina, Holothuria, Asterias, Echinus; Ascidia, Salpa 
(preserved), Scyllium, Raia, &c.. &c. 

For prices and more detailed lists apply to 


Biological Laboratory, Plymouth. THE DIRECTOR. 


OINTMENT 


Cures Old Wounds, Sores, Boils, Stiff Joints, 


Sprains, Burns, ag Sore Throat, Quinsy, 
Cc. 


Minerals, Rocks, Fossils, Metallic Ores, Rough Precious Stones, &c. 


Collections of above for Prospectors, Mining Engineers, 
Technical Schools, and for Private Study. 


| MINERALS FOR ALL PURPOSES. ROCKS FROM NUMEROUS LOCALITIES. FOSSILS 


HOLLOWAY’S: 


FROM ALL BRITISH FORMATIONS. 
ROCK SECTIONS :— 
Precious Stones, Meteorites, Rare Minerals, 


Top Boxes, Geological Cabinets, 


ALL LISTS FREE OF 


JAMES R. GREGORY & CO.,, 
MINERALOGISTS, &c 
To Science & Art bation, & Colonial Museums, 


i, KELSO PLACE, STANFORD RD., KENSINGTON, W. 


NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers; Editorial 
communications to the Editor. The telegraphic address of NATURE is “ PHUSIS,” Lonvon. 


Yearly . 
Half-yearly 
Quarterly 


To ALL PLacgs ABROAD: 


CHARGES FOR ADVERTISEMENTS. 


*Three Lines in Column 6 
Per Line after 9 
One Sixteenth Page ° 
One Eighth Page, or Quarter Column. 6 

rier Page, or Half a Column ° 

Half qa Page, ora Column. . ° 
Whole P 
ne 


° The first line being in heavy type is charged for as Two Li S$. 


Cheques and Money Orders payable to MACMILLAN & Cw, Limited, 
OFFICE: ST. MARTIN’S STREET, LONDON, W.C. 
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ATWOOD MACHINE (Patent).— 
OUR ORIGINAL PATTERN GREATLY IMPROVED. 


New Release (Patent) Dropping Platform done away with, Aluminium Wheel, Agate Bearings, Extra Weights. This 
machine is now a practical Instrument, and with each a Certificate is given, together with a Pamphlet of Experiments. 


PRICE COMPLETE £4 15s. NET. 
PHILIP HARRIS & CO., Lim.. BIRMINGHAM and DUBLIN. 


CROSSLEVYV’S GAS ENGINES. 
GREAT REDUCTION 
RECENTLY 


IN GAS 


(Represents J type in Oi! or  Crossiey’s Portable Oil Engine 
Gas, giving about received the FIRST PRIZE 


Immediate delivery for Stock & ENGINES DELIVERED.- Up to 


Sizes of Engines. the end of 1901, 42,873 engines 
= have been delivered, representing 
= 595,969 B.HP. 


CROSSLEWT BROS., OPENSHAW, MANCHESTER. 


WATSON’S MICROSCOPES. | MICROSCOPIC OBJECTS. 
WATSON’S MICROSCOPES ARE OF LATEST DESIGN, | 1902 CATALOGUE JUST ISSUED. 
FAULTLESS WORKMANSHIP, AND PERFECT IN DETAIL. New Edition of Watson's Catalogue (No. 3) of Microscopic Objects. 


STANDARD Mopeis:— The most comprehensive List in the World. Every Microscopist should 
The VAN HEURCK Microscope. Replete with every convenience for | have one. Post free on application. 
high power and photographic work. From £18 10 0 
The nov A embodying the New SPECIMENS. 
advantages of the most costly models. 10 0 Malarial Parasi in Capillaries of Brai 
Th alarial Parasites, in Capillaries of Brain... ovo 
e ge oy wei Series. Instruments at all prices from | Malarial Parasites in Blood ; Crescent, Signet Ring and other 
The FRAM Microscope. A highest class Microscope at a very moderate | forms sin ose ove om ve ae wee +» each 
cost. With rin., and 1/6in., in Case. £6 15 O Karyokinetic Figures in Root Tissue of Lily iis one on 
The SCHOOL Microscope. A very cheap but efficient model. £2 7 6 = through Head of Foetal Rabbit, showing Developing 
Watson's HOLOSCOPIC OBJECTIVES, EYEPIECES and CON- ides i i uf: 
DENSER give the very best results optically. They embody a new ~ 
Frinciple of construction and should be used by all Microscopists. ” 
Wartson’s new UNIVERSAL CONDENSER. The finest Condenser | Set of 12 Slides illustrating Brewery Fermentations 
for low and medium power workers. ; Group of about 150 Diatomacez from various Localities ... 
c ve particulars of all the above are contained in Watson's 130 page A new Series of Rotifera, including Pedalium mirum, Notops brachionus, 
atalogue (NO. 2) of Microscopes. Post free on application. | Asplanchna, Syncheta and others, 3/6 and 4/- each. 


W. WATSON & SONS (Zstadlished 1837). 313 HIGH HOLBORN, LONDON, W.C. 


Branches : 16 Forrest Roap, Epinsurcu. And 78 Swanston Street, Melbourne, Australia. Opticians to H.M. Government. 


-DALLMEYER'S TELE-PHOTO. LENSES & ATTACHMENTS 


wr 
ocom 


Enable you to take Photographs of Distant or Inaccessible 
Subjects of sufficient size to be of practical value. 
Qa Indispensable for use in all departments .of Natural 


History Field Work (especially Ornithology), and also 
to Architects. 


Price from £8 15s. 


= MOOERATE, PowER 

advice free. 


J. H. DALLMEYER, Ltd., 


Stigmatic Lens fitted with Tele-Photo. Attachment. 
(These Attachments can be fitted to any gocd Lens.) 25 Newman Street, London, W. 


Printed by Richarp CLay anv Sons, Limirep, at 7 & 8 Bread Street Hiil, Queen Victoria Street, in the City of London, and published by Macati.an 
anv Co., Limirep, at St. Martin's Street, London, W.C., and Taz Company, 66 Fifth Avenue, New York.—Tuurspay, May 15 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


‘* To the solid ground 
el Nature trusts the mind which builds for aye.”—WoRDsSWoORTH. 


No. 1699, VOL. 6] THURSDAY, MAY 22, 1902. _ [PRICE SIXPENCE. 


Registered as a Newspaper at the General Post Office.) : {All Rights are Reserved. 


NEWTON & CO. 


LANTERN SLIDES. 


VOLCANOES. | 
MONT PELEE, SOUFRIERE, 60 PAGES, 60 PAGES, 
ETNA, MONTE NUOVO, | BOUND, 
MONTE BARBARO, 6d. 
VOLCANOES OF ICELAND, &c«., &c. 
VIEWS OF THE WEST INDIES. 


Illustrated List of ‘Lanterns and Slides, Sixpence. 


NEWTON & CO., 
OPTICIANS TO H.M. THE KING AND GOVERNMENT, THE ABOVE WORK -GRATIS.ON RECEIPT OF STAMP. - 


3 FLEET STREET, LONDON. R. & J. BECK, Ltd.,.68 CORNHILL, E.C. 
MODEL THEODOLITE SPECTACLES 
FOR PRACTICAL DEMONSTRATION.  ELECTRIG LIGHT, INCANDESCENT GAS, 


And other Powerful Tlluminants. 


NEW BOOK. 


| 
“PRACTICAL NOTES ON TELEPHOTOGRAPHY.” 


NE GRETTI-& ZAMBRA’S 
THERMOSCOPIC LENSES 


Protect the Eyes from Glare, and 
RENDER ‘THE LIGHT SOFT AND COOL. 
’ N. and Z.'’s SPORTING SPECTACLES, close-fitting and having extra 
_ large lenses; are the best for Billiards, Riding, &e. 
.: Mdlustrated Price Lists Free by Post to all parts of the World. 
Mororists’ AND OTHER Eye ProTectors AND FAce SCREENS. 


[DESCRIPTIVE CIRCULAR POST FREE.) NEGRETTI 


JOHN J. GRIFFIN & SONS, LTp. AND ZAMBRA, 
20-26 SARDINIA STREET. LINCOLN’S INN FIELDS 
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BOROUGH OF ROTHERHAM. 
TECHNICAL INSTITUTE. 


WANTED a MASTER qualified to teach Engineering Subjects, in- 
<luding Mathematics and Geometry. Preference will be given to one who 
has been trained in the Engineering Department of some University College. 


Salary, £120 per annum. 
Further particulars may be obtained on application to the undersigned, 
to whom applications, with testimonials and references, should be sent not 


later than June 7, 1902. 
H. HAMPTON COPNALL, 
Town Hall, Rotherham, May 12, 1902. Town Clerk. 


MUNICIPAL TECHNICAL SCHOOL, 


RICHMOND TERRACE, BRIGHTON. 
Applications are invited for the position of HEAD of the MECHANICAL 
ENGINEERING DEPARTMENT. Commencing salary, £250 per 
annum. Duties to begin in September. 
For particulars apply tothe Principat, to whom application, with copies 
of three testimonials, should be sent in before May 28. 


WANDSWORTH TECHNICAL 
INSTITUTE. 
BOTANY. 


WANTED a Teacher in Botany on Saturday mornings, commencing in 
September. 
Applications should be sent not later than June 7, to the Principat. 


ENTRANCE EXAMINATIONS for the 
MASSACHUSETTS INSTITUTE of TECHNOLOGY, BOSTON, 
MASS., U.S.A., will be held in London on June 23 and 24. For full 
particulars of the requirements for admission and Courses of Study, 
apply to Ropert S. Batt, A.M.I.C.E., 6 St. Ann’s Villas, Royal 
Crescent, Holland Park Avenue, London, W. 


COACHING. 


CHEMISTRY, PHYSICS, BOTANY, GEOLOGY and PHYSIOLOGY 
for MEDICAL, UNIVERSITY and other EXAMINATIONS. 


For particulars apply, to R. C. T. EVANS, 
eathcote Science Laboratories, 
9 Heathcote Street, Gray's Inn Road, W.C. 


NATURE STUDY. REALISTIC GEO- 


GRAPHY. Model based on Ordnance Survey, with Raised Contours, 
designed by G. Hersert Morrett, M.A., M.P. Suggested for 
Study of the Natural Features around a Village School. The Model is 
raised on Surroundings of Streatley-on-Thames.—STanrorp, 13 Long 
Acre. Price 3s. 


MR. R. A. BUDDICOM, B.A.Oxon., F.G.S., 


Curator lately resigned of the Plymouth Museum and Art Gallery, acts 
as Consultant in Designing Museum Buildings, Cases, Collections.— 
17 Craven Hill Gardens, Hyde Park, W. 


FOR SALE, the Property of a Clergyman 
lately deceased: LARGE EQUATORIAL TELESCOPE by Cooke 
and Son, York, 4 ft.6 in. long, 4 in. Object Glass, seven Eye pieces 
and Right Angular Attachment; also Micrometer with Seven Eye- 
pieces for ditto, on large Iron Column. Price £30, being greatly 
under its value. Apply Recror, Wilmslow, Cheshire. 


J. BACKHOUSE & SON, 


LIMITED, 
(SCIENTIFIC DEPARTMENT) 
YOoRE. 


Supply all Botanical Material required for Lecture and Demon- 
‘stration purposes and for Class-work. Fresh, or preserved in 
Alcohol. Insectivorous Plants. Plants for Physiological Experi- 
ments. Museum Specimens. Mi pical Preparati 
Prices strictly moderate, 


TO SCHOOLS & COLLEGES. 


(Special discount to same for all School 
Requisites.) 
THE NEW APPROVED, 


WINCHESTER PREPARATORY SET 


of DRAWING INSTRUMENTS, 78/- doz. 
Sample sent by return on application to 
SOLE MAKERS, 


ASTON & MANDER, 61 OLD COMPTON ST., LONDON, W. 


BIRKBECK INSTITUTION, 
BREAMS BUILDINGS, CHANCERY LANE, E.C. 


Day and Evening Courses of Study are held in the following Science 
subjects :— 
Chemistry me és J. E. Mackenzie, Ph.D., D.Sc. 
ysics ... oe Grirritus, D.Sc. 
Mathematics... E. H. Smart, M.A. 
Botany ... wie A. B. Rennie, M.A., D.Sc. 
Zoology ... . H. W. Unruank, B.A., B.Sc. 
Geology and Mineralogy ... Geo. F. Hakrts, F.G.S. 
} Geo. Patcuin, A.R.S.M. 
Also Classes in French, German, Spanish, Russian and Italian. 
The Science Courses include practical! work in well-equipped 1.abora 
ae, and provide for the requirements of the University of Londo. 
egrees. 
lasses are also arranged for Conjoint Board, Dental and Pharmaceutical 
Examinations. 
A Special Course of EIGHT LECTURES on the HISTORY OF 
aang agataet will be given on Thursdays at 6.15 p.m., commencing on 
ay 22. 
Further information on application to the PRiNcIPAL. 


Sale by Auction. 


EGGS AND BIRDS. 
ON THURSDAY, JUNE s. 


MR. J. C. STEVENS will Sell by Auction, 
at his Rooms, 38 King Street, Covent Garden, at half-past 12 o'clock. 
The THIRD PORTION of 
the COLLECTION of BIRDS’ EGGS 
Formed by the late PHILIP CROWLEY, of Croydon, 
including many RARE SPECIMENS. 

Mr. STEVENS will include in his SALE a fine SPECIMEN of the 
MOA’S EGGS from NEW ZEALAND. 
Catalogues in course of preparation. 


DR. LUNN’S ARRANGEMENTS. 


TH 


CORONATION PROCESSIONS. 


Trafalgar Square Grand Stand, with awning, from £3 3s. 
Borough Polytechnic from £1 11s. 6d. Other seats at various 
points on the two routes. 


NAVAL REVIEW. 
S.S. VANCOUVER ... ... FULL. 
S.S. EMPRESS QUEEN ... J 
S.S. Pretoria, tonnage 13,234, the largest vessel ever sent to 
a Naval Review. THREE DAYS’ CRUISE, from £8 8s. 
DAY CRUISE on the magnificent s.s. Queen Victoria, of the 
Isle of Man Steam Packet Company. 


Full particulars from the SECRETARY, 5 Endsleigh Garden<, 
London, N.W. 


ORIENT-PACIFIC LINE 
PLEASURE CRUISES 


by the magnificent twin-screw steamship 


ORTONA, 

7,945 tons register, 10,000-horse power. 
From London 

For NORWAY FIORDS, NORTH CAPE, 
and SPITZBERGEN (for MIDNIGHT SUN), 
July 2 to July 26. 
For COPENHAGEN, WISBY, STOCKHOLM, ST. PETERSBURG 
(for MOSCOW), LUBECK, &c., August 1 to August 29. 


Managers— 
F. GREEN & CO. \ Head Office, 
ANDERSON, ANDERSON & CO. FENCHURCH AVENUE. 


For PASSAGE apply to the latter firm, at 5 FencHuRCH AVENUE. 
Lonvon, E.C., or to West-end Branch Office, 16 Suoneten SrreEt, S.W 


£12 12 NORWAY CRUISES.— 
4 Steam Vacht MIDNIGHT SUN, 3178 Tons. 
Finest Yachting Steamer afloat. No Upper Berths in the ship. 


Sailings :—June 7; July 5, 19 ; August 2, 16. 
Apply to the ALBION S.S. CO., LTD., Neweastle-on-Tyne. 
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BARGAINS IN SCIENTIFIC BOOKS. 


MASSEE (GEORGE), A MONOGRAPH 
OF THE MYXOGASTRES, with Indices of Genera and of Species, and 
12 large Plates containing 313 accurately coloured Figures of Fungi, 
with p Royal 8vo, Cloth. (Pub. 18s. net.) 9s, 


“ He has fully acquainted himself with the literature of the subject, and 
has made many personal observations on the structure, and, in some cases, 
on the life-history, of various types. He is thus able to bring to bear on 
the discussion of the problems that claim consideration a wide and varied 
knowledge ; with the result that the book is indispensable to every student 
of the Myxogastres. The twelve plates, bearing 313 coloured figures by 
Mr. Massee himself, call for special mention as a valuable assistance to 
students of the Myxogastres. They deserve high praise for their accuracy 
and execution.” —Nature. 


“Supplies a want acutely felt. Its merits are of a high order, and it is 
one of the most important contributions to systematic natural science which 
have lately app d.”— Westminster Review. 


BROWN (ROBERT, F.L.S.), MANUAL 
OF BOTANY, Anatomical and Physiological, for the Use of Students, 
with numerous Illustrations, Index and Glossary (632 pages). Large 
Crown 8vo, Cloth, Bevelled Boards. (Pub. 12s. 6d.) 3s, 4d. 


“We have no hesitation in recommending this volume to our readc.s as 
being the best and most reliable of the many works on Botany yet issued. 
His manual will, if we mistake not, be eagerly consulted and atten- 
tively studied by all those who take an interest in the science of Botany.”’— 
Civil Service Gazette. 


“Taken as a whole, it is careful and accurate in execution.”—Saturday 
Review. 


“Dr. Brown has attained a highly successful method of popularising 
science. He is never superficial, but he is never dull.” —Sfectator. 


PosT FREE IN THE UNITED KiNGDOM. 


H. J. GLAISHER, New and Remainder Bookseller, 
57 WicmoreE STREET, Lonpon, W. 
B®” Catalogues post free on application. 


MR. EDWARD ARNOLD'S LIST 


Now Reapy. 
A TEXT-BOOK OF PHYSICS. With 
Sections on the astveion of Physics to Physiology and Medicine. 
By R. A. LEHFELDT, D.Sc. viii+304 pages, with 112 I!lustra- 
tions. Crown 8vo, Cloth, 6s. 


PHYSICAL DETERMINATIONS. 


Laboratory Instructions for the Determination of Physical Quantities. 
connected with Gentral a? Heat, Electricity and Magnetism, 
Light and Sound. By W. R. KELSEY, B.Sc., A:I.E.E., cturer 
in Physics at the Municipal Technical College, Bradford. Crown. 
8vo, Cloth, 4s. 6d. 

LECTURES ON THEORETICAL AND: 
PHYSICAL CHEMISTRY. By Dr. J. H. VAN ’T HOFF, Pro- 
fessor of Chemistry at the University of Berlin. Translated b 
Dr. R. A. Lenrecpt. In three Volumes, Demy 8vo, Illustrated, 
28s. net ; or obtainable separately, as follows :— 

Vol. I. Chemical Dynamics. 12s. net. 
Vol. U. Chemical Staties. 8s. 6d. net. 
Vol. IfI. Relations between Properties and Composition. 


7s. 6d. net. 

A TEXT-BOOK OF PHYSICAL CHE.- 
MISTRY. By R. A. LEHFELDT, D.Sc., Professor of Physics at 
the East London Technical College. With 40 Illustrations. Crown. 
8vo, Cloth, 7s. 6d. 

MANUAL OF ALCOHOLIC FERMENT-. 
ATION AND THE ALLIED INDUSTRIES. By C. G. 
MATTHEWS, F.I.C., F.C.S., &c. With numerous IIlustrations. 
Crown 8vo, Cloth, 7s. 6d. net. 

A TEXT-BOOK OF ZOOLOGY. By G.P. 
MUDGE, A.R.C.Sc. Lond., Lecturer on Biology at the London School’ 
of Medicine for Women. With about 150 Illustrations. Crown 8vo, 


s. 6d. 

HUMAN EMBRYOLOGY AND MORPH-. 
OLOGY. By A. KEITH, M.D., F.R.C S. Eng., Lecturer on Anatomy 
at the London Hospital Medical College. With 252 Illustrations. 
Demy 8vo, 12s. 6d. net. 

FOO AND THE PRINCIPLES OF 
DIETETICS. By ROBERT HUTCHISON, M.D. Edin., 
M.R.C.P., Assistant Physician to the London Hospital and to the 
Hospital for Sick Children, Great Ormond Street. Illustrated. Fourth 
Impression. Demy 8vo, 16s. net. 


London: EDWARD ARNOLD, 37 Bedford Street. 


NOW READY. 


THE MAy ISSUE OF OUR LIST OF 


SECOND-HAND 
INSTRUMENTS 


consisting of 24 pages and about 1000 articles by the 
best makers in the various departments of science. 


POST .FREE TO READERS OF “NATURE.” 
C. BAKER, 244 HIGH HOLBORN, LONDON. 


“X” RAY TUBE FOR THERAPEUTIC WORK 


In using this tube there is no necessity 
to screen healthy tissues while treating 
diseased parts, as the rays can only pass 
effectively through window of special glass 


at end of projection. PATENT APPLIED FOR. 


A. C. COSSOR, 54 Farringdon Road, E.C. 


(CONTRACTOR TO H.M. GOVERNMENT). 


ESTABLISHED 18651. 


BIRKBECK BANK. 


Southampton Buildings, Chancery Lane, London. 
lo lo 
23 o 3 I. 


DEPOSIT ACCOUNTS 
repayable on demand. 
The BIRKBECK ALMANACK, with full particulars, post free. 
FRANCIS RAVENSCROFT, Manager. 


atural SANGER 


SHEPHERD 
olours. PROCESS. 


The only simple and reliable process, based upon sound 
scientific principles, for obtaining photographs of any object in 
its natural colours, faithfully reproducing every shade and tint. 
All Apparatus and Materials supplied ready for use. 
THREE-COLOUR FILTERS from 15/- per Set. 


TFITS FOR STANDARD 
LANTERN from ... £2 10 oO 
IncLtupinG Set or CoLour Fitters. 
New Descriptive Booklets and Catalogues Now Ready. 
per See ‘‘ Nature,” October 31, page 657. 


ROYAL SOCIETY’S SOIREE. 


In response to numerous requests, we have fitted up our 
exhibit, as shown at the Royal iety’s Soirée on the 14th 
inst., at our offices, where the same will be on view to callers 
during the next ten days. In addition to various examples 
of the scientific applications of colour phutography, the 
exhibit includes our new one-exposure camera. 


SANGER SHEPHERD & CO., 


Factory AND OFFICES: 5, 6, & 7 Gray’s INN PASSAGE, 
Rep LIon STREET, HOLBORN, Lonpon, W.C. 
Nore.—Gray’s Inn Passage is the second turning on the right in Red Lion « 
Street, coming from Holborn. 
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COERZ 
DOUBLE 
ANASTIGMATS 


The finest of Photographic 


scientific photographer. 


For definition and covering 
power these lenses are 
unexcelled. 


QOERZ 
DOUBLE ANASTIGMATS 


are made in several different series varying in 
rapidity from F. 4.5 to F. 22. 
OBTAINABLE OF EVERY GOOD PHOTOGRAPHIC DEALER. 


Series 1 B.F. 4.5 to 
F.'5.5. 


Particulars free on application, if ‘‘Nature’”’ is 
mentioned, to 


C. P. GOERZ, 


| 


ROSS, lit, 


ROSS’ new stupents’ 


| 
| “‘ Standard ” Microscope. 
| 


New “S.S.” Stand, with in. 
clining limb, square stage, di- 
agonal rack and pinion for focus. 
sing and direct acting fine 
adjustment, plane and concave 
mirrors, No. 2 Eyepiece and 
Iris Diaphragm, 2/3” and 1/6" 
Objec: Glasses, and New Triple 
Nosepiece; the whole in maho- 


gany case -. £8 Os. Od. 
Extra for Swing-out 
Substage... - 015 0 
Extra for Abbe 
Condenser 150 
1/8” Object Glass 
(for Biology) 2100 
1/12” Oil Immersion 
Nay 1.2 5 00 


CATALOGUES FREE OF 


MICROSCOPES, 
TELESCOPES, 
PHOTOGRAPHIC LENSES, 
CAMERAS, 
And Apparatus of all 
d2scriptions. 


Gold Medals and HighestA wards 
at all great exhthitions. 


111 New Bond St., London, W. 

31 Cockspur St., Charing Cross, S.W. 
Paris Branch: 35 Boulevard du Temple. 
Works : Clapham Common, S.W. 


From MR. MURRAY'S LIST 


OF NEW BOOKS. 


TEN THOUSAND MILES IN PERSIA. 


A Record of Eight Years’ Constant Travel in Eastern and Southern 
Aran. With special Reference to the Geography and History of the 
Country as well as to its Commercial Resources, the opening up of 
Trade Routes, and to the Journeys of Alexander the Great and Marco 
Polo. By Major PERCY MOLESWORTH SYKEKS (Queen's Bays), 
H.M. Consul at Kerman. Awarded Silver Medal by the Society of 
Arts, 1897, the Back Grant in ~ y the Gold Medal in 1902 by the 
Royal Geographical Sociéty. ith Maps and many Illustrations. 
Medium 8vo, 25s. net. stout, 


DANGEROUS TRADES. The Historical, 


Socia!, and Legal Aspects of Industrial Occupations as Affecting Public 
Health. By a Number of Experts. Edited by Dr. T. OLIVER, 
M.A., M.D., F.R.C.P., Medical Expert on the White Lead, Dangerous 
Trades, Pottery, and Lucifer Match Committees of the Home Office ; 
Professor of Physiology, ote Fo Durham; Physician to the Royal 
Infirmary, Newcastle-on-Tyne. ith numerous Illustrations. Demy 
8vo, 255. net. [Just ont. 


THREE NEW VOLUMES IN THE 


HOME AND SCHOOL LIBRARY. 
Edited by LAURIE MAGNUS, M.A., 
Magdalen College, Oxford. 
A FIRST COURSE OF CHEMISTRY. 


By J. H. LEONARD, Author of “A First Course of Practical 
Science.” With numerous Diagrams. Fcap. 8vo, 1s. 6d. [/ust out. 
THE FACE OF NATURE. Popular 
Readings in Elementary Science. By the Rev. C. T. OVENDEN, 
D.D., Canon of St. Patrick's, Rector of Enniskillen. With numerous 
Diagrams. Fcap. 8vo. 2s. _ [Ready immediately. 
ELECTRIC WIRING. With many Dia- 
ms. By W. C. CLINTON, B.Sc.(Lond ), Demonstrator in the 
ender Laboratory, University College, London. 
(Ready immediately 


q i of the ions 


Written with particular ref to the 
of the City and Guilds of London Institute. 


JOHN MURRAY, ALBEMARLE STREET, W. 


CROMPTON & CO. 


(LIMITED.) 


ELECTRICAL 
INSTRUMENT 
MAKERS. . . 


Arc WORKS, 
CHELMSFORD. 


The Crompton form of Potentiometer is 
widely used, and highly recommended by 
scientific and engineering teachers. 


ILLUSTRATED CATALOGUES POST, FREE. 
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THE CAMBRIDGE 


SCIENTIFIC INSTRUMENT CO. 


BRODIE’S BELLOWS RECORDERS. 


The advantages of this form of Recorder may be summarised as foliows :— 

(1) Itis extremely sensitive, being far more sensitive than 
Marey Tambour or Piston Recorder 

s ready for immediate use and requires no 

preliminary adjustment. 

(3) It wears well and is not easily damaged. 

(4) It can be made of any capacity, and ren with very large 
ones the weight of the moving parts is minimal. 


WRITE FOR DESCRIPTIVE PAMPHLET AND PRICES TO :— 


INSTRUMENT COMPANY, CAMBRIDGE. 


Spe. 


A FILMLESS CINEMATOGRAPH. 


For taking and projecting life-size animated’ Soo enn with 
greatest pertection to the extent of over 550 pictures. 


SPECIALLY CONSTRUCTED FOR THE AMATEUR OR PROFESSIONAL. 


SIMPLE AND RELIABLE MECHANISM. 
£9 9 0 


Negatives 
and Positive 

Plates, 

2/6 each. 


Subject 
Plates, 3/6 


6d. allowed for Kammatograph and 
WEIGHT, about 8 lbs. each plate re- Lantern ready for 
Measurements, turned unbroken rojecti 

14 in. X 13 in. X 3} in. prajecting. 

With the KAMMATOGRAPH an ordinary dry glass plate is used instead 
of cinematograph film. The method of developing KAMMATOGRAPH 
plates is exactly the same as with dry plates, thus bringing cinematography 

within the reach of all. 


SPECIALITIBS—CAW ‘BE SEEN AT THE MANUFACTURERS’. 
HIGH-CLASS LANTERNS and JETS, HAND-FED ARC LAMPS, 
and PATENT RHEOSTATS (100 to 200 volts). . 
PRICES ON APPLICATION. 


Write for Catalogue to the Manufacturers: 
&& CoO., SclENTIFIC ENGINEERS, 
Works: 27n POWELL STREET, GOSWELL ROAD, LONDON, £.C. 


MARCONI’S 
WIRELESS TELEGRAPH CO. 


LTD. 
MANUFACTURERS OF 


HIGH-CLASS 


10 inch INDUCTION COILS. 


SPECIALLY RECOMMENDED FOR X-RAY WORK. 


These Coils are of the highest efficiency and 

are not liable to get out of order. They can be 

supplied with or without vibrating break, and with 

discharge rods fitted with horizontal adjustment, 

or with ball socket adjustment, at the option 
of the purchaser. 


FOR PRICES AND PARTICULARS APPLY TO 
18 FINCH LANE, LONDON,E.C. 


JENA LABORATORY GLASSWARE, 


EX 
COMPOUND TUBING (D.R.P.) 
Resisting in a high degree sudue" 
changes of temperature and thé 
action of corrusive chemicals. 


Combustion Tubing for Elemen- 
Manx. tary Amalysis, 
SCHOTT & GEN. G/assworks, Jena (GERMANY). 
The Jena Glasses are, in the U. K., on sale with ce s 
Birmingham. } 

Messrs. PHILIP HARRIS & Co., | Messrs. BAIRD & TATLOCK, 
Ltd., Edmund Street. | Tee Street, Hatton Garden, 
Dublin. | Messrs. A. GALLENKAMP & 


Messrs. PHILIP HARRIS & Co., no and so Sun Strest, 


F insbury B.C. 
| Messrs. F. E. BECKER & Co.'s 
Leeds. 


Messrs. REYNOLDS & BRAN- | Will. Haron Garden 
SON, Ltd., 14 Commercial Street. | Messrs. 7. 3. GRIFFIN & 


t, Lincoln’s Inn Fields 
Manchester. 


w.c. 
Messrs. FREDK. JACKSON & | Messrs. TOWNSON & MERCER, 


«5 14 Cross Street. 34 Camomile Street, E 


For Photography, Unsurpassed for fine definition 


Coxe JENses 


Javon: flopson_tt 


Srovcutow Stecet Woens LEICESTER, 
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MACMILLAN & C0.’S SCIENCE CLASS BOOKS. 


ADAPTED TO THE SOUTH 


1.—PRACTICAL PLANE & SOLID GEOMETRY. 


Practical Plane and Solid Geometry. By J. HARRISON, 
M.Inst.M.E., &c., and G. A. BAXANDALL. Part I. 
ELEMENTARY. 2s. 6d. Part II. ADVANCED. 45. 6d. 

Test Papers in Practical Plane and Solid Geometry. Ele- 
mentary Stage. By GEORGE GRACE, B.Sc. (Lond.). 
24 Tests printed on Cartridge Paper. 


lil.—BUILDING CONSTRUCTION. 


B Construction for Beginners. By J. W. RILEY, 
Rochdale Technical School. 2s. 6d. 


V.— MATHEMATICS. 


An Elementary Course of Mathematics. Tr ae Arith- 
metic, Algebra, and Euclid. By H. S. HAL M.A., and 
F. H. STEVENS, M.A. 2s. 6d. 

Graduated Test Papers in Elementary Mathematics. By 
WALTER J. WOOD, B.A. ts, 

—— Mathematics for Beginners. By F. CASTLE. 


Ss. 6d. 
Elementary Practical Mathematics. By F. CASTLE, M.I.M.E. 


35. 6d. 
VI.—THEORETICAL MECHANICS. 


Elementary Mechanics of Solids. By W. T. A. EMTAGE, 
M.A. 2s. 6d. 


Mechanics for Beginners. By W. GALLATLY, B.A. 2s. 6d. 

Mechanics for Beginners. By Rev. J. B. LOCK, M.A. 
Part I. Mechanics and Solids. 2s. 6d. 

Hydrostatics for Beginners. By F. W. SANDERSON, 
M.A. 2s. 6d. 


Vil.—APPLIED MECHANICS. 


Lessons in Applied Mechanics. By Prof. J. H. COTTERILL, 
F.R.S., andj. H. SLADE. 5s. 6d. 


Vill.—SOUND, LIGHT, AND HEAT. 
Elementary Lessons in Heat, Light, and Sound. By D. E. 
JONES, B.Sc. 2s. 
Lessons in Heat and Light. By D.E. JONES, B.Sc. 35. 6¢. 
Heat - Advanced Students. By E. EDSER, A.R.C.Sc. 


45. 6d. 
Elementary Physics. By BALFOUR STEWART, F.R.S. 
New Edition, thoroughly Revised. 4s. 6d. Questions. 2s. 


IX.—MAGNETISM AND ELECTRICITY. 
and Electricity for By H. E. 
DLEY, B.Sc. (Lond.). 25. 6d. 
Practical Exercises in “y - om and Electricity. By H. E. 
HADLEY, B.Sc. 2s. 6d. 
Electricity and Magnetism for Beginners. By F. W. SAN. 
DERSON, M.A. 2s. 6d. 
emen Lessons in .Electricity and Magnetism. By 
Prof. SILVANUS P. THOMPSON, F.R.S. New Edition. 
6d. 


X. & XI.—CHEMISTRY. 
INORGANIC CHEMISTRY—THEORETICAL. 
Chemistry for Beginners. By Sir HENRY ROSCOE, 
FRS. mee by J. LUNT, B.Sc. New Edition, 

revised. 2s. 6d. 
= epnate of Chemistry. By Prof. IRA REMSEN. 


Taos ee Chemistry for Advanced Students. By Sir H. E. 
SCOE, F.R.S., and Dr. A. HARDEN. 4s. 6d. 
mine Problems. By Prof. T. E. THORPE, C.B., F.R.S. 

With Key. 2s. 
Chemical Arithmetic. By S. LUPTON, M.A. With 1200 
Problems, 45. 


KENSINGTON SYLLABUSES. 
X. & 


INORGANIC CHEMISTRY—PRACTICAL. 


Chemistry for Or; Schools of Science. By S. PARRISH, 
B.Sc., A.R.C.S. (Lond.), with Introduction by Dr, 
FORSYTH. 2s. 6d. 

Practical Inorganic Chemistry. By G. S. TURPIN, M.A., 
D.Sc. 2s. 6d. 

Practical Inorganic Chemistry for Advanced Students. By 
CHAPMAN JONES, F.I.C., F.C.S. 2s. 6d. 

The Junior Course of Practical Chemistry. By F. JONES, 
F.C.S. 2s. 6d. 

ORGANIC CHEMISTRY—THEORETICAL. 


Sater for Beginners. By G. S. TURPIN, 
c. 25. 6d. 
Organic Chemistry. By Prof. IRA REMSEN. 6s. 6d. 
ORGANIC CHEMISTRY—PRACTICAL. 


Practical Organic Chemistry for Advanced Students. By 
JULIUS B. COHEN, Ph.D. 3s. 6d. 


Xil.—GEOLOGY. 


—— Beginners. By W. W. WATTS, M.A., F.G.S. 


XIV.—HUMAN PHYSIOLOGY. 


ae 3K wd for Beginners. By Sir MICHAEL FOSTER, 
-» and Dr. E. SHORE. 2s. 6d. 
in Elementary wer 4 By the Right 
T. H. HUXLEY, F.R.S. 45. 6a. Questions. 1s. 


XVI.—ZOOLOGY. 


A Manual of Zoology. By the late T. JEFFERY PARKER, 
D.Sc., F.R.S., and W. A. HASWELL, M.A., D.Sc., 
F.R.S.  Illust. 10s. 6d. 


XVII.—BOTANY. 
Botany for — By ERNEST EVANS. Second 
Edition. 2s. 6d. 


XIX.—METALLURGY. 


A Text-Book of Elementary Metallurgy. By A. H. HIORNS, 
3s. Questions. Is. 


XXI1.—STEAM. 


Steam, Gas, and Oil Engines. By JOHN PERRY, F.R.S. 
3rd Impression. 7s. 6d. net. 


XXII1.—PHYSIOGRAPHY. 


Phyelegrephy for Beginners. By A. T. SIMMONS, B.Sc. 


onaneai Science (Section I. Phys phy). By Prof. 
R. A. GREGORY and A. T. SIMMONS, B.Sc. 2s. 6d. 

Physiography +4 Advanced Students. By A. T. SIMMONS, 
B.Sc. 45. 


Elementary Lessons in Astronomy. By Sir NORMAN 
LOCKYER, K.C.B. New Edition. §5. 6d. 


XXIV.—THE PRINCIPLES OF AGRICULTURE. 


ss Lessons in the amet of Agricultural Practice. 
By H. TANNER, F.C.S. 33. 


XXV.— HYGIENE. 


Hygiene for Beginners. By E. S. REYNOLDS, M.D. 
6d. 


Hygiene. By A. SIMMONS, B.Sc., and 
E. STENHOUSE, B.Sc. 2s. 

Hygiene for Students. By E. WILLOUGHBY, M.B. 
New and Revised Edition. 45. 6d. 


MACMILLAN AND CO., LIMITED, LONDON. 
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Phoenix Assurance Co., Ltd. 


PHC:NIX FIRE OFFICE. 


{9 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
ESTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 

LOSSES PAID OVER £25,000,000. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spi Desmids, Diatoms, Amceba, Arcella, Actinosphzrium, 
Vorticella, Senter, ydra, Floscularia, Stephanoceros, Melicerta, and many 
other Specimens of Pond Life. Price xs. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 


The following animals can always be supplied, either living 
or preserved by the best methods :— tea ee 

Sycon ; Clava, Obelia, Sertularia; Actinia, ia, ee yilia, Alcy- 
onium ; Hormiphora (preserved) ; Leptoplana ; Lineus, Amp! ‘iporus ; Nereis, 
Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, Gammarus, 
Ligia Mysis, Nebalia, Carcinus; Patella, Buccinum, Bledone, Pectens 
Bugula, Crisia, Pedicellina, Holothuria, Asterias, Echinus; Ascidia, Salpa 
(preserved), Scyllium, Raia, &c.. &c. 

For prices and more detailed lists apply to 

Biological Laboratory, Plymouth. 


THE DIRECTOR. 


THE MOST NUTRITIOUS. 


EPPS’S 


GRATEFUL—COMFORTING. 


COCOA 


BREAKFAST—SUPPER. 


HOLLOWAY’S 
PILLS 


Are invaluable for Indigestion, Biliousness, 
Headache, Heartburn & Fluctuating Appetite 


WATKINS & DONCASTER, 


NATURALISTS, 


AND MANUFACTURERS OF 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ EGGS AND SKINS, AND ALL 
BRANCHES OF NATURAL HISTORY. 


SPECIAL SHOW-RQOM FOR CABINETS. 


Be Our Catalogue (96 pp.) Post free on application. - 
N.B.—For Excellence and Sapertortiy of Cabinets and 
Apparatus, references are permit to distinguished 
patrons, Museums, Colieges, &c. 
A LARGE STOCK OF INSECTS, BIRDS’ EGGS 
AND SKINS. 
Birds, Mammals, &c., Preserved and Mounted by First-class Workmen 
true to Nature. 
All Books and Publications on Natural History supplied. 


36 STRAND, LONDON, W.C. 
(Five Doors from Charing Cross.) 


COLLECTIONS OF 


MINERALS, ROCKS or FOSSILS 


to illustrate the leading Text-books on 


GEOLOGY, PHYSIOGRAPHY and MINERALOGY. 
50 Specimens in Box, 12/6 ; 100 do., 21/-; 200 do., 42/=- 
A large Stock of Minerals, Rocks, Fossils and Microscopic Objects 
Sor selection. 
CATALOGUES -GRATIS. 
Geologists’ Hammers, Cabinets, Card Trays, Glass-capped Boxes, &c., 
c., always in stock. 


THOMAS D. RUSSELL, 
78 NEWGATE STREET, LONDON, E.C. 


Minerals, Rocks, Fossils, Metallic Ores, Rough Precious Stones, &. 


Collections of above for Prospectors, Mining Engineers, 
Technical Schools, and for Private Study. 


MINERALS FOR ALL PURPOSES. ROCKS FROM NUMEROUS LOCALITIES. FOSSILS 
FROM ALL BRITISH FORMATIONS. 


Precious Ston: hen 

ous 68, Glass 

Top Boxes, Geological A) tus, Cabinets, 2 Lantern 
Slides of Rock Sections. 


ALL LISTS FREE OF 


JAMES R. GREGORY &CO,, 
MINERALOGISTS, &c., 
To Science & Art Oe inf Colonial Museums, &c. 


1, KELSO PLACE, STANFORD RD., KENSINGTON, W. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Chien, Gongs, Shells, and other Curios. : 


NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers; Editorial 
communications to the Editor. The telegraphic address of NATURE is “ PHUSIS,” LONDON. 


CHARGES FOR ADVERTISEMENTS. 


*Three Lines in Column 
Per Line after 
One Sixteenth Page 
One Eighth Page, or Quarter Column 
a Page, or Half a Column 
fa Page,-or a Column. . 
Whole Page 6 
* The first line being in heavy type is charged for as Two Lines. 


a 


Cheques and Money Orders payable to MACMILLAN & CO., Limited. 
OFFICE: ST. MARTIN’S STREET, LONDON, W.C 
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NEW MERCURY SPECTRUM Lamp 


F P 
MEASUREMENTS. eran —89 BisHOPSOATE STREET WITHIN, E.C.. CAMOMILE STREET, E.C. 


Scientific Apparatus Manufacturers and Laboratory 
he hole wisibl & Outfitters to the Home and Colonial Departments of 
over the whole visible spec- H.M. Government, Scientific Institutions, Colleges, 
trum ; by — —— and the various Industries throughout the World. 
te d Complete Illustrated Catalogue of over 650 with about 3000 Illus- 
J oy Post (Free to Colleges and Schools.) 


through which water may be 
circulated in order to keep — CARRODUS ” ; DEFLAGRATING 

SPOON. A new form for lecturers and experi- 


the lamp cool during ex- 
periments, 
mentalists, with interchangeable spoon; always 
£4 ° 4 : ¢) ready, always clean; once used, always used. 
1/6 each. Extra Spoons, 1/- per doz. 


NEW _BLAST BUNSEN BURNER 


for producing a very high temperature without 
the aid of a Foot Bellows. Will burn stout Copper 
wire, and decompose marble. Unique for the 
a Table and Laboratory ignitions. 4/6 
each. 


NEW_T_ATTACHMENT to drop over 
| _DETACHABLE Bunsen burner with holder for glass tube up 


The Lamp alone, without 
the water jacket, 


€22:2:0 


to 1” diam. Prof. Coleman's pattern as used 
in the Polytechnics for reduction experiments. 
1/8 each. 


THE KEKELLAS BLOWPIPE JET for 


schools, made to drop over the burner. A boon 
to school laboratories, once used always used. 
doz. 


SOLE MAKERS— THE KBLLAS BURNER. Specially 
CS. E. MULLER, ORME designed by Dr. Kellas, with a flange protector 
& Co., to prevent spill and corrosion of the air regulator, 
148 HIGH HOLBORN LONDON W.C.: which being made loose dves not stick and 
’ ’ oVe 9 corrode. An ideal Bunsen burner for schools. 

And at 194 OXFORD STREET, MANCHESTER. 


1/8 each, or 12/- per doz. 


ISENTHAL & CO., 


Contractors to H.M. Admiralty, War, India & Colonial Offices, &c., 
85 MORTIMER ST., LONDON, W. 


INDUCTION COILS 


AND APPARATUS FOR 


WIRELESS TELEGRAPHY 


As supplied in large numbers to the Admiralty for 
use in the Ships of the British Navy. 


“UNIVERSAL” MERCURY JET INTERRUPTER 
(works direct on any voltage up to 250 voits), large 


Special Type of Coil constructed for Wireless Telegraph ™Umbers of which have been ordered by the Admiralty. 
Work in H.M. Navy. Prices for complete outfits or separate parts on application. 


THE LONDON STEREOSCOPIC COMPANY'S 
PRISMATIC ” 


FIELD GLASSES 


THE 
S 
By GOERZ, ROSS, ZEISS, 


RECENT STREET. 


.-HAND CAMERAS. and VOIGTLANDER. 


SEND FOR PARTICULARS. LIST ON APPLICATION. 


106 & 108 REGENT STREET, V Ww. |, 54 CHEAPSIDE, E.C. 


LimirEp, at 7 & 8 Bread Street Hiil, Queen Victoria Street, in the City of London, and published by Macmiu.tan 
Beret, London, W.C., and THe 66 Fifth Avenue, New » May 22 1902 


Printed by Ricnarp CLay anv Son 
anv Co., Limirep, at St. Martin’ 
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aE NE RAL LIBRARY. 
UNIV. OF MaCH. 


JUN 11 1902 


A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


“* To the solid ground 
Of Nature trusts the mind which builds for aye.”—WoRDSWORTH. 


No. 1700, VOL. 66] 


THURSDAY, MAY 29, 1902. 


[PRICE SIXPENCE. 


Registered as a Newspaper at the General Post Office.} 


[All Rights are Reserved. 


VOLCANIC DUST 


FROM ST. VINCENT. 


We have just received a small quantity of the Volcanic Dust 
from the present eruption of Mount La Soufriére, St. Vincent, 
which fell on Barbados, and can supply a Limited number of 
Microscopic Objects, opaque or transparent, 1s. 3d. each. 


Similar Microscopic Slides of Volcanic Dust from the 
Krakatoa eruption of 1883, opaque or transparent, 18. each. 


NEWTON & CO., 


SCIENTIFIC INSTRUMENT MAKERS 
TO HIS MAJESTY THE KING AND THE GOVERNMENT, 


3 FLEET STREET, LONDON. 


VERLAG VON GUSTAV FISCHER IN JENA. 


‘Soeben erschienen : : 
KORSCHELT, E., Prof. in Marburg und HEIDER, K., Prof. in 
Innsbruck, Lehrbuch der a leichenden Entwickelungs- 
eschichte der wirbellosen Tiere, Aligemeiner Teil. Erste 
ge Erste und zweite Auflage, Mit 318 Textabbildungen. 
* Preis 
NORMENTAFELN zur Entwickelungsgeschichte der Wirbel- 
tiere. In Verbindung mit Dr. E. Fischer, Freiburg i. Br. ; Dr. B. 
Henheberg, Giessen; Dr. Kopsch, Berlin; Dr. Lubosch, Breslau ; 
Prof. Dr. P. Martin, Ziirich; Prof. Dr. C. S. Minot, Boston, 
U.S.A. ; Prof. Mitsukuri, Tokio; Prof. Dr. Nicolas, Nancy ; Dr. 
Peter, Breslau ; Prof. Reighard, Ann Arbor, U.S.A.; ‘Prof. Dr, 
Semon, Prinz Ludwigshéhe bei Miinchen ; Dr. Sobotta, Wirzburg * 
Dr. Wetzel, Berlin ; Prof. Whitman, Chicago, U.S. A. Herausgegeben 
von Prof. Dr. F. KEIBEL, Freiburg i i. Br. 
Drittes Heft. /nhalt: Normentafel zur Entwickelungs- 
eschichte des Ceratodus Forsteri von Richard Semon, Prinz Ludwigs- 
= A % Miinchen. Mit 3 Tafeln und 17 Figuren im Text. gor. 


WEISMANN, Avucust, Vortrage tber Descendenztheorie 
gehalten an der Universitat zu Freiburg im Breisgau. Mit 
é Tafeln und 262 Textabbildungen. 2 Bande. Preis: brosch. 20 
Ma:k; geb. 22 Mark 50 Pfg 


Demnachst erscheint. 
ZIEGLER, Dr. Heinrich Ernst, Professor an der Universitit 
Jena. Lehrbuch der vergleichenden Entwickelungs- 
eschichte der niederen Wirbeltiere. Mit 327 Textab- 
ildungen und einer Tafel. Preis: etwa 10 Mark. 


“LONDON” 


MICROSCOPE. 


With Eye-piece % inch, } inch 
Object - glasses, in Mahogany 


£5 12s. 6d. 


Double Nose-piece, 9/- extra. 
Focussing Substage, ‘4/6 extra. 


68 CORNHILL, 
LONDON. 


SPECTACLES 
ELECTRIC LIGHT, INCANDESCENT GAS, 


And other Pdwerftul Illuminants. 


NEGRETTI & ZAMBRA’S 
THERMOSCOPIC LENSES 


Protect the Eyes from ‘Glare, an 
RENDER THE LIGHT SOFT AND COOL. 
N. and Z.'’s SPORTING SPECTACLES, —_ fitting and having extra 


large lenses, are the best for Billiards, Riding, & 
. Allustrated Price Lists Free by Post to all “parts o 
Mororists’ AND OTHER Eve ProTEctors AND Face SCREENS. 


NEGRETT!I ano ZAMBR 
38 HOLBORN VIADUCT, E.C. 


BRANCHES : 46 CORNHILL; 122 REGENT STREET. 
© GOLD MEDALS PARIS EXHIBITION 1900. 
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CAMBRIDGE UNIVERSITY. 
PATHOLOGICAL DEPARTMENT. LONG VACATION COURSE, 1902. 


The work of the Long Vacation Course will be commenced on Monpay, 
Jury 7th, and will consist of— 
I. v—tanmee on General and Special Pathology, Bacteriology, and Animal 
‘arasites. 
2.—Demonstrations on Morbid Anatomy, Bacteriology, Elementary and 
Advanced Morbid Histology, and Clinical 

A syllabus of the work, and information as to fees, &c., for the various 
classes, will be sent on application being made to Mr. STRANGEWAYS Pice, 
M.A., Pathological Laboratory, Cambridge. These classes are 
open to bothemembers and non-members of the University. 


CHEMICAL DEPARTMENT. LONG VACATION, 1902. 
a Course of Demonstrations and Laboratory Practice will be given by 
r. J. E. Purvis, M.A., in the University Chemical Laboratory, on t 
Chesdical Examination of Water, Foods, Air, &c., suitable for the D.P.H 


PHARMACOLOGICAL DEPARTMENT. 
A Course of Lectures and Demonstrations in Pharmacology, as required 
for the first part of the Third M.B., will be given by Professor BRADBURY | 
and Mr. W. E. Dixon, M.A. 


UNIVERSITY OF BIRMINGHAM. 
LECTURESHIP IN MATHEMATICS. 


The Council invite applications for the above appointment, vacant through 
the death of Mr. W. W. i Austin, M.A. Stipend, £175 per annum. 
Applications, acc« d by test ials, should be sent to the under- 
signed not later than Monday, Sane 23, 1902. 
oun. he candidate elected will be required to enter upon his duties on 
tober 1, 
Further particulars may be obtained from 
GEO. H. MORLEY, 


Secretary. 
WANDSWORTH TECHNICAL 
INSTITUTE. 
BOTANY. 


en a Teacher in Botany on Saturday mornings, iain in 
pplications should be sent not later than June 7, to the PRINCIPAL. 


ENTRANCE EXAMINATIONS for the 
MASSACHUSETTS INSTITUTE of TECHNOLOGY, BOSTON, 
MASS., U.S.A., will be held in London on June 23 and 24. For full 
particulars of the requirements for admission and Courses of Study, 
apply to Ropert S. Batt, A.M.I.C.E., 6 St. Ann’s Villas, Royal 

rescent, Holland Park Avenue, London, w. 


COACHING. 


CHEMISTRY, PHYSICS, BOTANY, GEOLOGY and PHYSIOLOGY 
for MEDICAL, UNIVERSITY and other EXAMINATIONS. 
For particulars ew R. C. T. EVANS, 


eathcote Science Laboratories, 
9 Heathcote Street, Gray's Inn Road, W.C. 


SCIENCE MASTERSHIP, £200 to £250, 
non-res.; PHYSICS MASTERSHIP, £230, non-res.; MATH. 
MASTER and ee soma £200, with rooms and partial board ; 
CURATE-TUTOR, £170, non-res.; SCIENCE MASTERSHIP, 
4140, non-res. from the AGENCY, 23 Southampton 
Street, Bloomsbury, W.C. 


JAMAICA HIGH SCHOOL. 


WANTED a SECOND MASTER inSeptember next. Chief require- 
ment—competent Science. Salary, £250 a year, resident ; pueees paid. 
For secondary requirements and other information, apply to H. Simms, | 
Esq., National Provincial Bank of England, Newcastle-on- Bday 


CHEMICAL LABORATORY ASSISTANT 


requires situation (Organic or Inorganic), 11 years experience, excel- 
lent references.—W_ Laurte, Stonyhur-t College, near Blackburn. 


MAGNETS. 


Magnets are made by MR. H. BOOGAARD at Vuren, Hottanp, 
pupil of Mr. N. van Wetteren, world-renow vned maker of Magnets. 


J. BACKHOUSE & SON, 


LIMITED, 
(SCIENTIFIC DEPARTMENT) 
Supply all Botanical Material required for Lecture and Demon- 
stration purposes and for Class-work. Fresh, or preserved in 
Alcohol. Insectivorous Plants. Plants for Physiological Experi- 


ments. Museum Specimens., Microscopical Preparations. 
Prices strictly’ moderate, 


BIRKBECK INSTITUTION, 
BREAMS BUILDINGS, CHANCERY LANE, E.C. 


Day and Evening Courses of Study are held in the following Science 

subjects :— 
Chemist ove 
Physics ove ooo 
Mathematics ons 


J. E. Mackenzie, Pb.D., D.Sc. 
Avsert Grirritus, D.Sc. 

E. H. Smart, M.A. 

A. B. Renpie, M.A., D.Sc. 


Zoology H. W. Untruank, B.A., B.Sc, 
Geology and Mineralogy Geo. F. Harris, F.G.S. 


Assaying, 
Mining 

Also Classes in French, Sein Spanish, Russian and Italian. 

The Science Courses include practical work in well-equipped Labora- 
tories, and provide for the requirements of the University of London 
Degrees. 

Classes are also arranged for Conjoint Board, Dental and Pharmaceutical 

| Course of EIGHT LECTURES on the HISTORY OF 
citeMistRY will be given on Thursdays at 6.15 p.m., commencing on 

ay 22 

Further information on application to the PrRiNcIPAL. 


Sales by Auction. ~ 


BIRDS’ EGGS. 
MR. J.C. STEVENS will Sell by Auction 


on Thursday, , at half-past twelve o'clock, the concluding 

tion of the Collection of for formed by the late Partie Crow:ey, 
Fz. S., &c., Also a selection of Eggs from the Cabinets of H. Nose, 
Esq., F. Z.S., &c., who is rearranging his Collection, including Eggs 
of the Pectoral and Baird's Sandpiper, White’s Thrush, Pomathori- 
neskua, Grey Plover, Golden Eagle and other varieties. Also an Egg 
of the ZEPYORNIS MAXIMUS, an Egg of the MOA, and aa Egg 
of the GREAT AUK. 

Catalogues in course of preparation. 


38 King Street, Covent Garden, W.C. 


and } Geo. Patcuin, A.R.S.M. 


THE COLLECTION OF BOOKS, BIRDS, AND EGGS FORMED 
BY THE LATE DR. A. L. STARK. 


MR. J. C. STEVENS has received instruc- 
tions to Sell by Auction at his Rooms, 38 King Streer, Covent Garden, 
on Thursday, June 19, the entire Collection of Eggs, Bird Skins, and 
ORNITHOLOGICAL LIBRARY belonging to the late Dr. A. L. 
Srark. The Collection of Eggs (all in Clutches) and Skins were all per- 
sonally collected by Dr.Stark, and authenticated and described by notes 
taken at the time. It is specially rich in Raptores, including Bags of 
the Cinereous Vulture, Egyptian Griffin Vulture, Bearded Vulture, 
Kite, Bonellis Eagle, Booted Eagle, Golden Eagle, Snake Eagle and 

h White-shouldered Eagle. Among others is a fine Series of 
Sardinian Dartford, Savis, Cettis, and Orphean Warblers, and a few 
good Eggs from North America, collected 1870 to 1871. 


Catalogues in course of preparation. 


DR. LUNN’S ARRANGEMENTS. 


THE 
CORONATION PROCESSIONS. 


Trafalgar Square Grand rg with awning, from £3 3s. 
_ Borough Polytechnic from £1 1s. Other seats at various 
points on the two routes. 


NAVAL 


S.S. ARGONAUT... 
S.S. VANCOUVER BULL. 
S.S. EMPRESS QUEEN... |. 


S.S. Pretoria, tonnage 13.234, the pa vessel ever sent to 
a Naval Review. THREE DAYS’ CRUISE, from £8 8s. 


DAY CRUISE on the magnificent s.s. Queen Victoria, of the 
Isle of Man Steam Packet Company. 


Full particulars from the SECRETARY, 5 Endsleigh Gardens, 
London, N.W. 


£12 12 NORWAY CRUISES.— 
Steam Yacht M/DNIGHT SUN, 3178 Tons. 
Finest Yachting Steamer afloat. No Upper Berths in the ship. 
Sailings :—June 7; July 5, 19; August 2, 16. 
Apply to the ALBION S.S. CO., LTD., Newcastle-on-Tyne. 
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BAUSCH & LOMB’S 


LABORATORY, 
BACTERIOLOGICAL 


ADVANCED MICROSCOPE. 


MODEL B.B. 
THE POPULAR 
FAVOURITE. 


With Screw Substage, Iris 
Diaphragm, Coarse and Fine 
Adjustment, Brass Stand, in 
Polished Wood Cabinet with 
Lock and i Key, £5 00 


HUYGHENIAN _ 
EYEPIECES 


From 2” downto 4”, 5/- each. 


A. E. STALEY 
35 ALDERMANBURY, 
LONDON, E.¢. 


BAUSCH & LOMB'S 
REPRESENTATIVES 
FOR GREAT 
BRITAIN 

AND EXPORT. 


84 PAGE, FULL ILLUSTRATED DESCRIPTIVE LIST, 
THREE PENCE TO COVER POSTAGE. 


© As an instance of the High-class character of our Stands 
and perfection of our Objectives, we may say we have now 
sold over 30,000 of these Microscopes ; this fact, in itself, is 
sufficient guarantee of their merit and — 
N.B.—See Notes on our Instruments i in the New Edition ‘of ** Carpenter 
on the Microscope.” 


FIELD GLASS. 


(English Patents, Nos. 5639 and 
7942, 1894.) 


Of handy size, with great magnifi- 
cation and field of vision (ten times 
that of the old style), brilliant 
definition, perfect achromatism, and 
very decided Stereoscopic effect, 
and which, wheri once adjusted, are 
always ready for use. 


Prices: £6 to £8. 


pam These Glasses are invaluable for allbranches of NATURAL 
HISTORY FIELD WORK, as well as for general use. 


For NAVAL MEN and DEERSTALKERS, &c., we have made 
larger sizes for NIGHT and DAY USE, admitting more light, but 
of somewhat greater weight. Prices: Night, £10; Day, £11. 

Illustrated Price List free. 


CARL ZE!SS cr 


29 MARGARET STREET, REGENT STREET, LONDON, W. 


W. WILSON, 


_ Maker of 
SPECTROSCOPES, SPECTROMETERS, 
GONIOMETERS, 

OPTICAL BENCHES, OPTICAL AND OTHER 
MEASURING INSTRUMENTS. 
BEST WORK. MODERATE PRICES. 


Price List Free. 


1, BELMONT STREET, CHALK FARM, N.W. 


AGENT :— 


Cc. BAKER, 
244 High Holborn. 


—s— 


The 1902 edition is not only 
revised and brought thoroughly 
up to date, but contains several 
important new features. All 
plates and films have been 
re-tested. 


Full prospectus on request. 


Sold by all chemists and dealers. 


Price 1/- COMPLETE WITH : 
PENCIL, BAND, and EXPOSURE TABLET. 


Burroughs Wellcome & Co., 
Snow Hill Buildings, LONDON, E.C. 
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The SANGER SHEPHERD Measured 
Light Filters for 


NATURAL COLOUR PHOTOGRAPHY. 


QUALITY. 
Adjusted for use with = Cadett Spectrum Plate.. 
Square, per set of three P in. 


Ss. 44s. 5s. 10s. 


shin 
£131 ims. £14 14s. £16 
Circular, per set 1Zin. 2tin. 3hin. gin. 4hin. 
of three £3 3s. £3 10s. ‘6d. £4 5s. £6 £10 £12 


SANGER SHEPHERD & C0.’S “B” 
TRIGHROMATIC LIGHT FILTER 


In response to a demand for a less expensive article than our Standard 
““A” Quality S. S. Measured Trichromatic Filters, we have introduced 
the following Series, which are similar in appearance to the ‘“‘ A” Quality, 
but made with a less perfect quality of worked glass and with a slightly 
larger margin of error in the accuracy . _ adjustments. 
Square, per set of three 1g in. 3} in. 4in. 
£1 £1 5s, £1 15s. £2 10s. £4 
Circular, per set of three in 2} in. 3} in. 4in. 
£1 bs. £1 ‘t0s. £2 £2 15s. £4 5s. 
“C” Quality, coated on Best Patent Plate Glass, stocked in three sizes, 
in. 34 in. 


15s. £1 10s. 


| Natural Colour Photographs made to order from Natural 
eer | Specimens, Microscopic Objects, Works of Art, &c., 
either as Lantern Slides or larger transparencies. 


“APPARATUS AND MATERIALS FOR 
ORTHOCHROMATIC PHOTOGRAPHY 
and PHOTO-MICROGRAPHY. 


SANGER SHEPHERD & CO., 
FACTORY AND OFFICES: 
5, 6 & 7 GRAY’S INN PASSAGE, RED LION STREET, 
HOLBORN, LONDON, W.C. 
Metiewtiens s Inn Passage is the second turning on the right in’Red Lion. 
Street, coming from Holborn. 


PHO. 2? 
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ELECTRICAL MEASURING INSTRUMENTS 
and PROTECTED RHEOSTATS. 
ILLUSTRATED LIST POST FREE ON APPLICATION. 


THE CHEAPEST DEAD-BEAT INSTRUMENTS OBTAINABLE, 
See Nature,” January 30, page 304. 


ELECTRIC HEATING APPARATUS 


Illustrated Catalogue 1/6 post free (allowed on first order). 
@@- Nature says :—‘‘ Describes appliances for meeting almost every con- 
ceivable want, both for domestic and SCIENTIFIC or LABORATORY purposes. 


ISENTHAL & CO., 
85 MORTIMER STREET, LONDON, W. 


Contractors to the Admiralty, War, India, and Colonial Offices, &c. 


THE ‘NYDIA’ POCKET 


For Crating, and Waiting. 
t Films, or Daylight Spools.” _ 
Exceedingly light and portable, yet 
qtite complete and self-contained. 
A good ns, a perfect Shutter, 
the Highest Finish 
throughout. 
Price: 
For 4} X 3$ in. 
Pictures, from 
£7 10 0. 
For 64 x 4} in., 


ILLUSTRATED BOOKLET, FREE. 


THE ‘N. & G’ REFLEX 


SELF-FOCUSSING CAMERA. 


For Natural History and General Work. 

Enables one to photograph anything—from a Distant Range of Mountains, 
to a Butterfly or Flower /ud/-size, with perfect ease and absolute sharpness. 
Pri rice, complete with Zeiss Anastigmat Lens, 2 foci, 
for 44 X 34 in. Pictures, £27 10 0. 


THE ‘N. & G’ KINEMATOGRAPHS. 


A COMPLETE SERIES OF HIGH-CLASS INSTRUMENTS 
ENSURING PERFECT RESULTS. | 
Especially adapted for Scientific Work, 
TAKING, DEVELOPING, PRINTING anp PROJECTING 
APPARATUS. 
CATALOGUE FREE. 7 
The ‘N. & G.’ Universal Cameras, Tyiped Cameras, Panoramic 
Cameras, Lenses, Lanterns, and all Photographic Accessories 
and Materials. 
SPECIALITY :—COMPLETE OUTFITS for Scientific Expeditions 
and Specia! Research. 


NEWMAN & GUARDIA, Ltd., 
90 & 92, SHAFTESBURY JT ONDON. 


AVENUE, W. 


THE HIGHEST VACUUM 
READILY OBTAINED. 


ASK FOR 
LIST No. F. 45. 


PRICES FROM £4 5 O 


APPLY FOR FULL PARTICULARS OF THE 


“GERYK” VACUUM PUMPS (FSEYS*) Tp 
Pulsometer Engineering C212 


Rine Elms lronwotkhs. Reading. 


REYNOLDS & BRANSON, 


14 Commercial Street, LEEDS. 


HYDRAULIC PRESS 


(DR. POCKLINGTON’S FORM) 
FOR COLLEGES AND SCHOOLS. 


A very practical pattern, with all working parts readily 
visible and accessible. Specially designed for the use of 
teachers who desire to illustrate the great multiplication of 
force obtainable by utilising the laws of Hydrostatics. It also 
serves for experiments on regelation, &c., where pressures 
amounting to half a ton or upwards are required. 


IMPROVED ennnen WITH SILVER VALVES. 
PRICE. COMPLETE, £2 2s. 


SPECIAL EDUCATIVE APPARATUS AND APPLIANCES 
made in our own workshops under skilled superintendence. 
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‘the CAMBRIDGE SCIENTIFIC INSTRBMENT C0., Ltd. 
DUDDELL’S Patent PORTABLE OSGILLOGRAPH. 


This Instrument has been designed to supply the want felt by engineers 
for a Portable Instrument which will enable them to examine the Wave 
Forms of an Alternating Current without the necessity of using an Arc 
An Incandescent Lamp is used as the 


Lamp, Synchronous Motor, &c. 


Source of Light, and the Wave Forms are observed in a Mirror rotated by 


hand. 
PRICE CSO. 


Write for our New Catalogue of Physical and Electrical Instruments to— 


INSTRUMENT CO., CAMBRIDGE. 


THE 


Will make out 
wild fowl at 16 
miles, and 
persons walking 
at ro miles. 


Telegraphic Address: TELEMETER, LoNDoN. 


“LORD BURY” 
SUPPLIED IN LARGE NUMBERS FOR USE BY SPORTSMEN AND TRAVELLERS. 


Size closed 10”, size extended 31”, diameter of object glass 1"’, 


magnifying power 25 to 35 diameters, angular field 1°s°, lateral field at 1000 yards 26°2 yards. 


The “‘LORD BURY ” TELESCOPE, in bronzed brass and fitted in brown or black Sling C. ight of Tel Ib.) ... — £4 4 
The ‘‘LORD BURY ” TELESCOPE, in bronzed hard drawn German silver and fitted in Sling ST. rib. 602.) £5 15s. 


Post free to any part of the world on receipt cf remittaace. 
J. BH. STEWARD, Optician to the British and Foreign Governments, 
406 STRAND, 457 WEST STRAND, 7 GRACECHURCH STREET, LONDON. 


TELESCOPE. 


Will discern a 

: flagstaff at 22 

niles and name of 

lightship at 9 
miles. 


Telephone : 1867 GERRARD. 


EW PATTERN 


DIFFERENTIAL 


| 


GALVANOMETER 


FOR LOW RESISTANCE TESTING. 


Advantages over the Potentiometer and the Kelvin | 
Bridge— 
Much simpler to work. 


Accuracy limited only by that of the Standards 
employed. 


Prime cost. | 


Price complete, with Circular Slide Wire and Keys, £14 4s. | 


(See Proceedings of Inst. of E.E., Vol. XXX., No. 151, 
Page 908.) 


NALDER BROS. & CO., 


12 CARTERET STREET, QUEEN ANNE’S GATE, 
WESTMINSTER, LONDON, S.W. 
(Late 16 Rep LION STREET, CLERKENWELL.) 


AWARDED 9 MEDALS AT THE PARIS EXHIBITION 1900. 


JAS. J. HICKS, 


8,9 &10 HATTON GARDEN, LONDON. 
SCIENTIFIC INSTRUMENT MAKER 


TO THE 


WAR OFFICE, INDIA OFFICE, ADMIRALTY, &c. 


ACTUAL MANUFACTURER 


Meteorological and Scientific Instruments 


OF EVERY DESCRIPTION, INCLUDING 
Air Meters and Pumps, Anemometers, Mercurial and 
Aneroid Barometers, Boiling Point Apparatus, 
Burettes, Cathetometers, Clinometers, Drawing iIn- 
struments, Eudiometers, Gas, Steam and Water 
Gauges, Hydrometers, Microscopes, Plane Tables, 
Polarimeters, Pyrometers, Range Finders, Sextants, 
Spectroscopes, Sphygmometers, Sunshine Recorders, 
Theodolites, Thermometers of every Kind, Wind 
Vanes, &c., &c., &c. 


Catalogues Post Free. (State which required.) 


ANY KIND OF SCIENTIFIC INSTRUMENT 
MADE TO ORDER. 
Prompt Attention to all Orders and Inquiries. 


Exceptional Terms to Colleges, Institutions, &c. 
Quotations submitted for Laboratory Outfits or Single Instruments, 


THERMOMETERS FOR STUDENT WORK A SPECIALITY. 
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The HYGIENE of the MOUTH. 


A Guide to the Prevention and Control of Dental Diseases. HUGHES’ PHOTO-ROTOSCOPE CINEMATOGRAPHS, 


By R. DENISON PEDLEY, L.D.S. Eng., F.R.C.S. Ed. 
Dental 


Surgeon to the Evelina Hospital, Southwark. THE MOST PERFECT. - 
BY THE SAME AUTHOR. No FI: a b Mechanism. Pri 27 7 0. 


Well Illustrated. Price 7s. 6d. 
SEGG & CO., 289 and 291 Regent Street, London, W. 


ELECTROLYTIC INTERRUPTER, 


FOR USE ON MAINS. 


The advantages of this form over others are :— 


1. Absence of platinum, therefore 
saving of expense. 

. Complete control of current by 
simply raising or lowering glass plug. 


A. C. COSSOR, 54 Farringdon Road, 


(Contractor To H.M. GovernMENT). 


WEACMIILLAN ae CO.”’S LIstT. 


VOLUME X. READY TO-MORROW. 


THE CAMBRIDGE NATURAL HISTORY. 


EDITED BY S. F. HARMER, Sc.D., F.R.S., anp A. E. SHIPLEY, M.A. 
To BE COMPLETED IN TEN VOLUMES. 8vo. PRICE 17S. NET EACH. 


Volume X.—_MAMMALIA. 


By F. E. BEDDARD, M.A., F.R.S., Vice-Secretary and Prosector of the Zoological 
Society of London. 


Illustrated Lists, 2d. 


See Mr. Hucues’ PATENT COMBINATION OPTICAL LANTERN, 
&c. Miniature Triple Lantern constructed for B. J. MALDEN, Esq.; great 
success. New Suara Microscope. Science Lanterns for Class De- 
monstration. Magnificent Results. Docwra Triple, Prize Medals, Highest 
Award. Supplied to the Royal Polytechnic Institution, Dr. H. Gratran 
GuINNgss, Re. Patent Pamphengo Science Lanterns. The Universa] 
Lantern 4-inch Condensers, 4-wick Lamp, Portrait Combination front 
Lenses, 18s. 6d., Marvellous value. Science Lecture Sets. Novelties. 
The Lantern Kaleidoscope. Cheapest Lantern Outfits in the World. 
Grandly Ilustrated Catalogue, over 180 choice Engravings, 6d. ; 
Postage, 4¢. Small Illustrated Catalogue, 100 pages, free, sd. List of 
60,000 Slides and 300 Lecture Sets, Science Soest Views, &c., 6d. ; 
Postage, 2d. Pamphlets Free. W. C. HUGHES, Spsciatisr, 
Brewster House, 82 Mortimer Road, Kingsland, N. 


CONCLUDING VOLUME NOW READY. 


THE SCIENTIFIC MEMOIRS OF THOMAS HENRY HUXLEY. 


Edited by Sir M. FOSTER, K.C.B., F.R.S., and Professor E. RAY LANKESTER, F.R.S. In 4 vols. 
With Portraits and Illustrations. Super-royal 8vo, Vol. IV. 30s. net. [Vol. I. 25s. net. ; Vol. II. 30s.-net.; Vol. III. 
30s. net. ] 


THE PRINCIPLES OF INORGANIC CHEMISTRY. 


By WILHELM OSTWALD. Translated with the Author’s sanction by ALEXANDER FINDLAY, M.A., B.Sc., 
Ph.D. With 122 Figures in the Text. 8vo. 185. net. ° 


SECOND EDITION NOW READY. 


ESSAYS IN HISTORICAL CHEMISTRY. of in: 


Government Laboratory, London. 8vo. 12s. net. 
SECOND EDITION REVISED NOW READY. 


PRACTICAL BOTANY FOR BEGINNERS. 


By Professor F. O. BOWER, Sc.D., F.R.S., and D. T. GWYNNE-VAUGHAN, M.A. Globe 8vo. 35. 67. 
JOURNAL OF HORTICULTURE.—“ Books that are so easy to follow, and which really lead one on, and teach practical 
botany, are remarkably rare, and that is why we welcome this primer of 307 pages.” 


THE SCHOOL WORLD. 
A MONTHLY MAGAZINE OF EDUCATIONAL WORK AND PROGRESS. Price 6d. 
CONTENTS FOR JUNE. 


The Teaching of Mathematics at Preparatory Schools, (Illustrated.) By Charles Godfrey, M.A.—The 
Coronation of King Edward VII. By A. Johnson Evans, M.A.—Some Suggestions for Teaching Mensur- 
ation and Surveying. (lllusirated.) II: Surveying and Levelling. By S. de Brath, M.Inst.C.E.—The Teaching 
of Latin in Lower Forms. By W. Edwards, M.A.—Language Courses in August. By J. W. Longsdon, M.A. 
—Education in Germany. By C. E. Wright, M.A.—Walking Tours in the Tyrol. (lllustrated.) By E. L. 
Milner-Barry, M.A.—A Holiday Gazetteer. A Selection of Favourite Holiday Resorts of Teachers.—Nature Notes 
for June. By the Rev. Canon Steward, M.A.—Current Geographical Topics. Volcanoes of Martinique 
and St. Vincent. By Dr. A. J. Herberison, M.A., F.R.G.S.—Professional Opinions on the Education 
Bill._Senior, Junior and Preliminary Oxford Local Examination, sely 1902, Revision Test Papers.— 
Correspondence: A Delicate ‘“‘Wet” Test for Potassium. By Chas. W. Hale.—The Training and Registration of 
Teachers. By Sara A. Burstall, B.A. 

* MACMILLAN AND CO., LIMITED, LONDON. 
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LIVING SPECIMENS FOR 
THE 


| Ameeba, Arcella, Actinosphzrium, 
Vorticella, Stent, Hi ra, joscularia, Stephanoceros, Melicerta, and many 
other -——4 of on nd Price 1s. per Post Free. Helix 

Rana, Anodon, &c., for tion purposes. 


“THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 


The following animals can always be supplied, either living 
or Ferg som by the best methods :— 
Clava, Obelia, Sertularia; Actinia, Tealia, 
iphrodies Arenicola, Lanice, Terebella; Lepas, Balanus, 
Mysis, Nebalia nus ; Patella, Buccinum, Eledone, Pectens 
Soin, ia, Pedicellina, Holothuria, Asterias, Echinus; Ascidia, Salpa 
Fi Seyi lise apply to 
and more de’ 
La Laboratory, Plymouth. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


of Sa Warfare, Idols, Sacred M: P P x 
wage he ols, Shells pow wastes ottery, 


THE DIRECTOR. 


THE MOST NUTRITIOUS, 


EPPS’S 


GRATEFUL—COMFORTING. 


COCOA 


BREAKFAST—SUPPER. 


HOLLOWAY’S 
OINTMENT 


Cures Old Wounds, Sores, Boils, Stiff Joints, 


Sprains, Burns, eae Sore Throat, Quinsy, 
c. 


WATKINS & DONCASTER, 


BATURALIOSS, 
CABINETS AND APPARATUS | 


FOR ENTOMOLOGY, BIRDS’ EGGS AND SKINS, AND ALL 
BRANCHES OF NATURAL HISTORY. 


SPECIAL SHOW-RQOM FOR CABINETS. 


De Our Catalogue (96 pp.) Post free on application. 
N.B.—For Excellence ane Superters of Cabinets and 
references permit to distinguished 
patrons, Museums, Colleges. &e. 
A LARGE STOCK OF INSECTS, BIRDS’ EGGS 
AND SKINS. 


Birds, Mammals, &c., Preserved and Mounted by First-class Workmen 
true to Nature. 
All Books and Publications on Natural History supplied. 


36 STRAND, LONDON, W.C. 
(Five Doors from Charing Cross.) 


COLLECTIONS OF 


MINERALS, ROCKS or FOSSILS 
to illustrate the leading Text-books on 
GEOLOGY, PHYSIOGRAPHY and MINERALOGY. 
50 Specimens in Box, 12/6 ; 100 do., 21/-; 200 do., 42/- 
A large Stock of Minerals, Foy? Le apa and Microscopic Objects 
CATALOGUES GRATIS. 

Geologists’ Hammers, Boxes, &c., 
THOMAS D. RUSSELL, 

78 NEWGATE STREET, LONDON, E.C 


BERYLS. 


Mr. Henson has now on hand a Magnificent Selection of Beautiful 
Crystals of Beryls from 2} to 6} inches long. 
‘The some fine Specimens of Opal on Matrix. 


SAMUEL HENSON, 
97 REGENT STREET, LONDON,W. 


ESTABLISHED 1840. 


Minerals, Rocks, Fossils, Metallic Ores, Rough Precious Stones, &c. 
Collections of above for Prospectors, Mining Engineers, 
Technical Schools, and for Private Study. 

MINERALS FOR ALL PURPOSES. ROCKS FROM NUMEROUS LOCALITIES. FOSSILS 
FROM ALL BRITISH FORMATIONS. 

ROCK SECTIONS :— 


Top Boxes, Apparatus, Cabinets, Card fraye, ‘Canvarn 
ALL LISTS FREE OF 
JAMES R. GREGORY & 
MINERALOGISTS, &c., 


To Science & Art Department, British, Indian, & Colonial Museums, &c. 
Office and Stores ;— 


1, KELSO PLACE, STANFORD RD., KENSINGTON, W. 


NOTICE.—Advertisements and business letters for NATURE should be addvessed to the Publishers; Editorial 
communications to the Editor. The telegraphic address of NATURE is “ PHUSIS,” LONDON. 


SUBSCRIPTIONS TO “NATURE.” 


& 


CHARGES FOR 
5. 


a 

“Three Linesin Column ....... 
One Sixteenth Page ......- o10 
One Eighth Page, or Quarter Column . .018 6 
Page, or Halfa Column... .. 115 
fa Page, ora Column. ...... 5 


6 


Cheques and Money Orders payable to MACMILLAN & CO., Limited, 


OFFICE: ST. MARTIN’S STREET, LONDON, 


W.C. 
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ATWOOD MACHINE (Patent). 
- OUR ORIGINAL PATTERN GREATLY IMPROVED. 


New Release (Patent) Dropping Platform done away with, Aluminium Wheel, Agate Bearings, Extra Weights. This 
machine is now a practical Instrument, and with each a Certificate is given, together with a Pamphlet of Experiments. 


PRICE COMPLETE £4 15s. NET. 
PHILIP HARRIS & CO., Lim... BIRMINGHAM and DUBLIN. 


WATSON’S MICROSCOPES. | MICROSCOPIC OBJECTS. 
WATSON’S MICROSCOPES ARE OF LATEST DESIC 1902 CATALOGUE JUST ISSUED. 
FAULTLESS WORKMANSHIP, AND RFECT IN DETAIL. New Edition of Watson's Catalogue (No. 3) of Microscopic Objects. 
STANDARD Mopg The most comprehensive List in the World. Every Microscopist ould 
The van HEURCK Microscope. Replete with every convenience for | have one. Post free on application. 
ower and photographic work. From £18 10 0 
The RO} AL A the New Specimens. 
advantages of the most costly models. Malarial Parasites, in Capillaries of Brain . 
The — ye ea Series. Instruments at all prices from Malarial Parasites in Blood ; Cr escent, Si gret Rim < and ew 
forms... oon each 
The SCHOOL Microscope. A very cheap but efficient £2 76 Head of Feetal Rah, Developing 
ye, ac. 
Wa'son’s HOLOSCOPIC OBJECTIVES, EYEPI ECES and CON- | Set of 24 Slides iMestrating the of . 


ENSER give the very best results optically. They embody a new Anatomy of House Fly complete on one Slide 
principle of construction and should be used by all Microscopists. Set of 12 Slides ill . 
Watson’s new UNIVERSAL CONDENSER. The finest Condenser t of 12 Slides illustrating Brewery Fermentations =... .». 
for low and medium power workers. Group of about 150 Diatomacez from various Localities .. obe 


Full particulars of all the above are contained in WaATson’s 130 page A new Series of Rotifera, including Pedalium mirum, Notops brachionus, 
Catalogue (No. 2) of Microscopes. Post free on application. Asplanchna, Syncheta and others, 3/6 and 4/- each. 


W. WATSON & SONS (Zstadiished 1837), 313 HIGH HOLBORN, LONDON, W.C. 


Branches : 16 Forrest Roap, EpinspurGu. And 78 Swanston Street, Melbourne, Australia. Opticians to H.M. Government. 


CROSS LEWYV’S ENGINES. 


GREAT REDUCTION 
RECENTLY hay 


— 
or 


cco of 


(Represents J type in Oil or Crossley’s Portable Oil Engine 
Gas, giving about min | received 


immediate delivery for Stock ze ENGINES DELIVERED.—Up to 


Sizes of Engines. . i “<- the end of 1901, 42,873 engines 
= have been delivered, representing 
595,969 B.HP. 


CROSSLEY BROS., LTD., OPENSHAW, MANCHESTER. 


DALLMEYER’S 7s. 


HAND 


Twelve }-plates in sheaths, instantaneous changing, rack focussing, ever-set shutter with speed regulator, mahogany body 
covered good leather, and fitted with a STIGMATIC LENS, working at / 7°5. 


Send fer fully Illustrated List of Lenses:and ‘Cameras. 


Printed by Kicharp CLay anv Sons, Limitep, at 7 & 8 Bread Street Hiil, Queen Victoria Street, in the City of London, and published by MacmiLLan 
anv Cy., Limitep, at St. Martin’ Birect, London, W.C., and Tue MacmiLcan Company, 66 Fifth Avenue, New York.—THurspay, May 29, 1902 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


“* To the solid ground 
Of Nature trusts the mind which builds for aye.” —WoRDSWORTH. 


No. 1701, VOL. 66] 


THURSDAY, JUNE 5, 1902. 


[PRICE SIXPENCE 


Registered as a Newspaper at the General Post Office.] 


[All Rights are Reserved. 


DUST 


i PRACTICAL NOTES ON TELEPHOTOCRAPHY.” 


FROM ST. VINCENT, KRAKATOA 
AND TARAWERA, N.Z. 


We have just received a small quantity of the Volcanic Dust 
from the present eruplion of Mount La Soufriére, St. Vincent, 


which fell on Barbados, and can supply a /imited number of | 


Microscopic Objects, opaque or transparent, 1s. 3d. each. 


Similar Microscopic Slides of Volcanic Dust from the | 


Krakatoa eruption of 1883, opaque or transparent, 1s. 


each. 
Tarawera, N.Z., 1s. each. 


NEWTON & CO., 


SCIENTIFIC INSTRUMENT MAKERS 
TO HIS MAJESTY THE KING AND THE GOVERNMENT, 


3 FLEET STREET, LONDON. 


THE NEW BOOK. 


50 PAGES, 
BOUND, 


PAGES, 
BOUND, 
6d. 


THE ABQVE WORK GRATIS ON RECEIPT OF STAMP. 


R. & J. BECK, Ltd., 68 CORNHILL, E.C. 


CHEMICAL HANDICRAFT 1902. 


AN ILLUSTRATED AND PRICED CATALOGUE 
OF CHEMICAL APPARATUS AND REAGENTS. 


Royal 8vo, 450 pages, with 1500 Illustrations, 
post free 3s. 


JOHN J. GRIFFIN & SONS, Ltd, 


20-26 SARDINIA ST., LINCOLN’S INN 
FIELDS, w.c. 


MEANTIME SUNDIAL. 
(MAJOR-GENERAL OLIVER’S PATENT.) 
IMPROVED PATTERN. 

THE TRUE TIME WITHOUT CALCULATION 


Full description and price post free on application to the Sole Makers— 


NEGRETTI & ZAMBRA, 


38 HOLBORN VIADUCT, E.C. 
Brancues : 45 CORNHILL; 122 REGENT STREET. 
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NOTICE. 


NATURE 


Of THURSDAY NEXT, JUNE 12, will contain the 


INDEX 


TO 
VoLtuME LXV., and cost ONE SHILLING. 


Advertisements intended for this number should reach the 
Publishers by TuEsDAY, JUNE Io. 


OFFICE OF ‘“ NATURE,” 


ST. MARTIN’S STREET, W.C. 


WANDSWORTH TECHNICAL 
INSTITUTE. 


The Governors of the Wandsworth Technical Institute are prepared to 
receive applications for the post of PRINCIPAL, in consequence of the 
acceptance by the Principal of a more important position. 

The Principal will be directly responsible for the organisation and de- 
velopment of the work of the Institute, and will be expected himself to 
Lecture in one Department at least. 

There is a Day Science School and a Domestic Economy School in con- 
nection with the Institute, in addition to the usual Evening Classes in 
Science, Technology, Trade and Commercial Subjects. 

The commencing salary has been fixed at £400 per annum. The duties 


and remuneration will begin on September 1, 1902. 

Applications must be made on forms wide om be obtained from the 
Honorary Secretary, Mr. A. R. Griptey, 4 Galveston Road, Putney, 
S.W., from whom further information respecting the post can be obtained. 
Applications must be received by him not later than 1o a.m. on Monday, 


June 30, 1902. 


UNIVERSITY COLLEGE, 


NOTTINGHAM. 


The Committee invite applications for the post of DEMONSTRATOR 
in ELECTRICAL ENGINEERING. 

Candidates must have had training and experience in Electrical Engin- 
eering, including the Design, Testing and Management of Dynamos, 
Alternators and Transformers. 

The Demonstrator will be expected to take charge of the organisation 
and teaching in the Electrical | wet and Tutorial Classes for Day 
and Evening Students. 

Salary £150, rising to £200 a year. F 

Applications to be sent in not later than Monday morning, June 30, on 
forms supplied by the SECRETARY. 

PHILIP H. STEVENSON, 
Secretary. 


AYNSOME AGRICULTURAL STATION, 
CARTMEL GRANGE-OVER-SANDS, LANCASHIRE. 


To Research Students, Post Graduate University Students, Chemical 
Students, &c. 

_ New Chemical Laboratories, 
improvements. 

Special Laboratory for Research in Plant Physiology. Students 
received for Long or Short Courses in Organic, Agricultural and Physio- 
logical Chemistry. 

For terms, apply to the DirEcTors. 


PRACTICAL AND THEORETICAL TUITION 


In PHYSICS, CHEMISTRY, PHYSIOLOGY, GEOLOGY and 
BOTANY. Individual Instruction. 
R. C. T. Evans, B.Sc.(London), 
Director of the 


Heatucore Science LABORATORIES, 
9 Heathcote Street, Gray's Inn Road, W.C. 


equipped: with all modern scientific 


ENTRANCE EXAMINATIONS for the 
MASSACHUSETTS INSTITUTE of TECHNOLOGY, BOSTON, 
MASS., U.S.A., will be held in London on June 23 and 24. For full 
particulars of the requirements for admission and Courses of Study, 
apply to Ropert S. Batt, A.M.I.C.E., 6 St. Ann’s Villas, Royal 
Crescent, Holland Park Avenue, London, W. 


UNIVERSITY OF 8BIRMINGHAM. 
DAY TRAINING COLLEGE FOR WOMEN 
(2 GREAT CHARLES STREET). 


APPLICATIONS are invited for the Post of Science Mistress in the 
Day Training College. Candidates must be Graduates in Science. Special 
Subjects—Chemistry and Biology. Other bj by ar 
Commencing salary £100 per annum. 

Duties to ¢ e in September. 

Applications should be sent to the undersigned on or before Saturday, 


June 14. 
ANNE HOLLINGWORTH JOYCE. 


June 2, 1902. 


UNIVERSITY OF BIRMINGHAM. 
LECTURESHIP IN MATHEMATICS. 


The Council invite applications for the above appointment, vacant through 
the death of Mr. W. H. Austin, M.A. Stipend, £175 per annum. 
Applications, accompanied by testimonials, should be sent to the under- 
signed not later than Monday, June 23, 1902. 
The candidate elected will be required to enter upon his duties on 
October 1, 1902. 
Further particulars may be obtained from 
GEO. H. MORLEY, 
Secretary. 


CITY OF BIRMINGHAM. 
MUNICIPAL TECHNICAL SCHOOL. 


The Corporation require the services, from September 1 next, for the 
Technical Day School, of an ASSISTANT MASTER in ENGINEER.- 
ING and MATHEMATICAL SUBJECTS. Salary, £125 per annum. 

The latest date for sending in applications is June 30. 

_ Full particulars and Form of Application will be wanted on applica- 
tion to 

Offices of the School, GEO. MELLOR, 

Suffolk Street, Secr 
June 3, 1902. 


JAMAICA HIGH SCHOOL. 


WANTED a SECOND MASTER in September next. 


Chief require- 
ament—competent Science. Salary, + 


4250 a year, resident ; passage paid. 


For secondary requirements and other information, apply to H. Simms, 
Esq., National Provincial Bank of England, Newcastle-on-Tyne. 


Sale by Auction. 


THE COLLECTION OF BOOKS, BIRDS, AND EGGS FORMED 
BY THE LATE DR. A. L. STARK. 


MR. J. C. STEVENS has received instruc- 


tions to Sell by Auction at his Rooms, 38 King Street, Covent Garden, 
on Thursday, June 19, the entire Collection of Eggs, Bird Skins, and 
ORNITHOLOGICAL LIBRARY belonging to the late Dr. A. L. 
Stark. The Collection of Eggs (all in Clutches) and Skins were all per- 
sonally collected by Dr.STark, and authenticated and described by notes 
taken at the time. It is specially rich in Raptores, including Eggs of 
the Cinereous Vulture, Egyptian Griffin Vulture, Bearded Vulture 
Kite, Bonellis Eagle, Booted Eagle, Golden Eagle, Snake Eagle and 
Spanish White-shouldered Eagle. Among others is a fine Series of 
Sardinian Dartford, Savis, Cettis, and Orphean Warblers, and a few 
good Eggs from North America, collected 1870 to 1871. 


Catalogues in course of preparation. 


J. BACKHOUSE & SON, 


LIMITED, 
(SCIENTIFIC DEPARTMENT) 
YoR=E. 
Supply all Botanical Material required for Lecture and Demon- 
stration purposes and for Class-work. Fresh, or preserved in 


Alcohol. Insectivorous Plants. Plants for Physiological Experi- 
ments. Museum Specimens. Microscopical Preparations. 


Prices strictly moderate, 


TO SCHOOLS & COLLEGES 


(Special discount to same for all School 
Requisites.) 
THE NEW APPROVED 


WINCHESTER PREPARATORY SET 
of DRAWING INSTRUMENTS, 78/- doz 


ASTON & MANDER, 61 OLD COMPTON ST., LONDON, W. 
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VALUABLE AND IMPORTANT REMAINDER. NOW 
GREATLY REDUCED IN PRICE. 


KENT (W. SAVILLE, F.L.S., F.Z.S., 
F.R.M.S., formerly Assistant in the Nat. Hist. Dept. of the British 
Museum). THE GREAT BARRIER REEF OF AUSTRALIA; 
ITS PRODUCTS AND POTENTIALITIES, containing an 
Account, with copious Coloured and Photographic Illustrations (the 
latter here produced forthe first time) of the Corals and Coral Reefs, 
Pearl and Pearl Shell, Béche-de-Mer, other Fishing Industries, and 
the Marine Fauna of the Australian Great Barrier Region, Super 
Royal 4to, Cloth, with 16 Chromo Plates and 48 Plates in Photo- 
Mezzotype (pub. £4 4s. net). W.H. Allen, Offered at 28s, 


The Great Barrier Reef of Australia, represented by a vast rampart of 
coral origin, extending for no less a length than twelve hundred miles from 
Torres Straits to Lady Elliot Island on the Queensland Coast, takes rank 
among the most notable of the existing wonders of the world. Built up by 
the direct and indirect agency of soft-fleshed polyps of multitudinous form 
and colour, it encloses betwixt its outer border and the adjacent mainland 
a tranquil ocean highway for vessels of the heaviest draught. To the 
naturalist, and more particularly to the marine biologist, the entire Barrier 
area is a perfect Eldorado, its prolific waters teeming with animal 
organisms of myriad form and hue representative of every marine 
zoological group. 

“Mr. Saville-Kent’s superb book is the most complete of its kind ever 
issued.”"—Daily Telegraph. 

“The volume is marvellously comprehensive, and by far the best ever 
written on its subject. The production is beyond all praise.”—Dai/y 
Graphic. 

“The illustrations are very skilfully executed and very interesting in 
themselves, and the letterpress consists of a series of elaborate monographs 
on the natural features and products of this wonderful region.”—7 he 
Times. 

“One of the most striking publications of the hour, if not the most 
imposing of all.” — Bookseller. 

“In presenting this luxuriously-fashioned account of the Great Barrier 
Reef and its Products, Mr. Saville-Kent has rendered eminent service alike 
to the province of Queensland and the cause of scientific progress and know- 
ledge.” —Morning Post. 


H. J. GLAISHER, New and Remainder Bookseller, 
57 WicmoreE STREET, Lonpon, W. 
H@ Catalogues post free on application. 


TELESCOPES 


OF THE FINEST QUALITY, 4 
With Sunshades, Leather Caps and Slings, in 
Bronzed Brass and Blackened Aluminium. 


In Alum. 
1} in. Object Glass, best quality 
I ts in. ” ” 
1 yin. Object Glass, best quality, with 
Pancratic Draw ... 
2 in. Object Glass, best quality, with 
Pancratic Draw ... 


100/- 


Free by Post in United Kingdom for Cash with Order. 


JOHN BROWNING, 


Manufacturing Optician, 
63, STRAND, W.C. 


A. ROSENBERG & CO. 


PATENTEES AND ACTUAL MAKERS OF 


APPARATUS FOR X-RAYS 


AND 


This is the most compact and efficient PORTABLE X-RAY OUTFIT 
made. A 10” Spark Coil, Focus Tube, and all accessories, except Battery, 
pack into the ome box measuring 25” X 11” x 14”, and weigh only 65 /és. 
complete. 
PRICE £36 10 O- 
May be had fitted with Coil of any length Spark. 


DOUBLE AND MULTIPLE SECTION COILS IN ALL SIZES. 


Price List free on application. 


21 SOUTHAMPTON ROW, HOLBORN, LONDON, W.C. 


The SANGER SHEPHERD Measured Trichromatic 
Light Filters for 


NATURAL COLOUR PHOTOGRAPHY. 


* A” QUALITY. 
Adjusted for use with the Cadett Spectrum Plate. 


S set of three’ 2in. 2} in. 3h in. 4in. din. 
£33s. £445. £5 5s. £8 8s. £10 10s. 


in. 54 in. in. 
£12 12s. £14 14s, £16 10s. 
Circular, per set rin. 2in. 2hin. 3}in. gin. 4hin. 
of three £3 3s. £3 10s. 6d. £45s. £6 £10 £12. 


SANGER SHEPHERD & C0.’S “B” 
TRICHROMATIC LIGHT FILTERS. 


In response to a demand for a less expensive articie than our Standard 
““A” Quality S. S. Measured Trichromatic Filters, we have introduced 
the following Series, which are similar in appearance to the “‘A” Quality, 
but made with a less perfect quality of worked glass and with a slightly 
larger margin of error in the accuracy of the adjustments. 

Square, per set of three 1 in. 2in. 2tin. 3} in. 4in. 

£1 £1 5s. £1 15s. £210s. £4 

Circular, per set of three 2in. in. fin. 4in. 
£1 5s. £1 10s. £2 £2 ibs. £4 5s. 


““C” Quality, coated on Best Patent Plate Glass, stocked in three sizes, 
square in. 2h in. 34 in. 
15s. £1 10s. 


Natural Colour Photographs made to order from Natural | 
History Specimens, Microscopic Objects, Works of Art, &c., 
either as Lantern Slides or larger transparencies. 


APPARATUS AND MATERIALS FOR 
ORTHOCHROMATIC PHOTOGRAPHY 
and PHOTO-MICROGRAPHY. 


SANGER SHEPHERD & CO., 
FACTORY AND OFFICES: 
5, 6 & 7 GRAY’S INN PASSAGE, RED LION STREET, 
HOLBORN, LONDON, W.C. 


Norge.—Gray’s Inn Passage is the second turning on the right in Red Lion 
Street, coming from Holborn. 
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COERZ 
DOUBLE 
ANASTIGMATS 


The finest of Photographic 
Lenses, suit every requirement of the 
scientific photographer. 


For definition and covering 
power these lenses are 
unexcelled. 


GOERZ 
DOUBLE ANASTIGMATS 


are made in several different series varying in 
rapidity from F. 4.5 to F. 22. 
OBTAINABLE OF EVERY GOOD PHOTOGRAPHIC DEALER. 


Series 1 B.F. 4.5 to 
F. 5.5. 


Particulars free on application, if ‘‘Nature”’ is 
mentioned, to 


C. P. GOER ; 1 to 6 HOLBORN CIRCUS, 


LONDON, E.C. 


PATENT . . 


R O S NEW MODEL 
PRISM BINOCULAR GLASSES. 


‘* The Power and Field of a Telescope in the compass of an 
Opera Glass.” 


Combining—PERFECT MECHANICAL CONSTRUCTION, 
EXTREME PORTABILITY and RIGIDITY, 
HIGH POWER and SPLENDID DEFINITION. 


Focussing by Adjustment 
of Eyepieces. 


Magnification. Price. 

8 diameters ... £8 O O 

10 900 

12 10 0 
With spiral focussing arrangement and 
one adjustable eyepiece. 10s, each extra. 
Send for COMPLETE CATALOGUE of 


MICROSCOPES, TELESCOPES, 
PHOTOGRAPHIC LENSES - 
CAMERAS AND .- 
APPARATUS OF ALL DESCRIPTIONS. 
Gotp Mepats and HicHest AWARDS 
AT ALL Great EXHIBITIONS. 
Awarded THe GRAND Prix, Paris rgoo. 


ROSS, LTDp. MANUFACTURING 


LONDON MADE. 


- OPTICIANS - 


111, NEW BOND STREET, LONDON, W., 
And 31, COCKSPUR STREET, CHARING CROSS, S.W. 
PARIS: 35, BOULEVARD DU TEMPLE, 
AND OF ALL LEADING DEALERS. 


CADETT PLATES. 


YOU ARE BEING LEFT BEHIND 
BY NOT USING THE 


SPECTRUM 


PLATES & LIGHT FILTERS. 


Ask your Dealer for particulars, or we will send free on 
receipt of a post-card. 


New Booklet, ‘‘ORTHOCHROMATIC and 3- 
COLOR PHOTOGRAPHY” (simplified), by 
JAMES CADETT and E. SANGER SHEPHERD. 
Gratis, Post Free. 22nd Thousand, 


P.0.P. & Bromide Papers. 


BEST ONLY AND CHEAPEST. 


CADETT & NEALL, Ltd., 


ASHTEAD, SURREY. 


CROMPTON & 


LIMITED. 
ARC WORKS, CHELMSFORD. 


Manufacturers of High-Class 


ELECTRICAL . . 
. . INSTRUMENTS 


FOR MEASURING AND TESTING 
PURPOSES. 


POTENTIOMETERS, 
GALVANOMETERS, 
STANDARD RESISTANCES, 
VOLTMETERS, 
AMPEREMETERS, 
&c., &c., 


FOR SCIENTIFIC AND PRACTICAL USES. 


ILLUSTRATED CATALOGUE FREE ON APPLICATION. 
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X-RAY APPARATUS 


Or THE HIGHEST QUALITY anp FINISH on ty. 
As supplied by us to H.M. Government and the leading Hospitals 
and X-Ray Workers throughout the World. 


We are the actual Manufacturers, and Guarantee 
every Coil against breaking down. 


yust_our. 


P COx’S IMPROVED 
PATTERN ELECTRO- 
LYTIC BREAK 
(as figured). 


COX’S PORTABLE ay 
SERVICE COMPLET 
OUTFIT, supplied to H. we 
Admiralty, War Office, the 
New Royal Yacht, and in 
use at a large number of 
Hospitals in all parts of the 
world. 


IMP 


MERCURY BREAK. 
(Working direct on any 
circuit from 12 to 100 volts) 
of which we are the SOLE 
MAKERS. Price £6 6s. 
Absolutely the best for X- 
Wireless Tele- 


HIGH FREQUENCY APPARATUS. 
B.—Our INDUCTION COILS and APPARATUS 
are not only less costly than other makers’, but give results 
unexcelled by any of them. 


@@ Catt orn WRITE FOR OUR ILLUSTRATED LisT, WITH TESTIMONIALS 
AND ILLUSTRATED INSTRUCTIONS UPON HOW TO WORK. Post 
FREE TO Reapers oF NaTuRE.”’ 


HARRY W. COX, 


9, 10 & 11 GURSITOR STREET, CHANCERY LANE, LONDON. 


MARCONI'S 
WIRELESS TELEGRAPH CO. 


LTD. 
MANUFACTURERS OF 


HIGH-CLASS 


10 inch INDUCTION COILS. 


SPECIALLY RECOMMENDED FOR X-RAY WORK. 


These Coils are of the highest efficiency and 

are not liable to get out of order. They can be 

supplied with or without vibrating break, and with 

discharge rods fitted with horizontal adjustment, 

or with ball socket adjustment, at the option 
of the purchaser. 


FOR PRICES AND PARTICULARS APPLY TO 
18 FINCH LANE, LONDON,E.C. 


FINE ART PHOTOGRAPHS. 


SUITABLE APPROVAL PACKETS sent by post for examination 
and choice to responsible persons in any part of the world. No 
deposit required from such. Please state requirements. 
Paris Salon Pictures. 
Classical Undra Fi- 
. Secular and Reli- 
us Subjects. Statuary,~- 
ews, Architectural an 
Scenic, Yachts. Actresses, 
Heads, Portraits. Artists’ 
Life Studies (including 
the Series by Von Gleeden). 
Eastern Types. Children, 
Animals, fruit, Flowers. 
Clouds, Waves, Rustic 
Scenes. 

from. the N National 
Gallery, South Kensington and 
British Museums, Walker Art Gal- 
lery (Liverpool), Louvre, Luxem- 
bourg, Vatican, Dresden and other 

noted Galleries. 


Prices 3d. to 15s. each. 
STEREO SLIDES.— Boer War 
Scenes, Animals, Humorous, Sta- 
tuary, Views(Britishand Foreign, 


Town - Country). Prices from 
6d. each 


THE “TWENTIETH 
STEREOSCOPE, 5s. 6d 


“TRUTH,” by Sent on ~ 3d. for 


Folio size at 2 


ERDMANN & SCHANZ, 


The Balham Photographic and Stereescepie Offices, 
116 “ LEIGHTON" TERRACE, BEDFORD HILL, BALHAM 
JUNCTION, LONDON, 5.W. 


Orrice Hours, 10 TILL 5; 10 TILL 12, 


Write for our latest 48-page Illustrated Price Catalogue, post 
free 3d. The equivalent of 3d. in Foreign Stamps will be accepted 
rom residents abroad. 


W. F. STANLEY 2 CoO., 


LIMITED. 


HIGH-CLASS SURVEYING 


AND 


DRAWING INSTRUMENTS. 


Highest Awards in all Competitions, 
Two Gold Medals. 


PROFESSOR FULLER’S 
CALCULATOR, 


500 inch log. line on ni, 


PRICE ... 


GREAT TURNSTILE, HOLBORN, LONDON. 


GLASS BLOWING, 


All kinds of Experimental Glass Blowing promptly 
and correctly carried out for Scientific Men, Labor- 
atories, &c., from rough Drawings. 


INVENTORS’ IDEAS WORKED OUT AS PER INSTRUCTIONS. 
A. C. COSSOR, 54 Farringdon Road, London, E.C. 
. (CONTRACTOR TO H.M. GOVERNMENT). 
For Photography, Unsurpassed for fine definition. 
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ORIENT-PACIFIC LINE DR. LUNN’S ARRANGEMENTS, 
PLEASURE CRUISES THE 
by the magnificent twin-screw steamship CORONATION PROCESSIONS. 


ORTONA 
f e Trafalgar Square Grand Stand, with awning, from £3 3s. 
7,945 tons register, 10,000-horse power. Borough Polytechnic from £1 1S. Other seats at various 


From London ints on the two routes. 
For NORWAY FIORDS, NORTH CAPE, po 


and SPITZBERGEN (for MIDNIGHT SUN 
July 2 26. » NAVAL REVIEW. 
For COPENHAGEN, WISBY, STOCKHOLM, ST. PETERSBURG 
(for MOSCOW), LUBECK, &c., August to August 29. PULL. 
| 
ANDERSON, ANDERSON & CO. FENCHURCH AVENUE. 


For PASSAGE apply to the latter firm, at 5 Fencnurcu AVENUR, | S.S. Pretoria, tonnage 13.234, the largest vessel ever sent to 
Lonvon, E.C., or to West-end Branch Office, 16 Cockspur STREET, S.W. | a Naval Review. THREE DAYS’ CRUISE, from £8 8s. 


£1 9 12 NORWAY CRUISES.— DAY CRUISE on the magnificent s.s. Queen Victoria, of the 
$. Steam Yacht MIDNIGHT SUN, 3178 Tons. | Isle of Man Steam Packet Company. 


Finest Yachting Steamer afloat. No Upper Berths in the ship. 
Sailings :—June 7; July 5, 19; August 2, 16. Full particulars from the SECRETARY, 5 Endsleigh Gardens, 


Apply to the ALBION S.S. CO., LTD., Newcastle-on-Tyne. London, N.W. 


LIsT. 


VOLUME X. NOW READY. 


THE CAMBRIDGE NATURAL HISTORY. 


EDITED BY S. F. HARMER, Sc.D., F.R.S., anp A. E. SHIPLEY, M.A. 
To BE COMPLETED IN TEN VOLUMES. 8voO. PRICE 17S. NET EACH. 


Volume X. 


By F. E. BEDDARD, M.A., F.R.S., Vice-Secretary and Prosector at the Zoological 
Society of London. 


CONCLUDING VOLUME NOW READY. 


THE SCIENTIFIC MEMOIRS OF THOMAS HENRY HUXLEY. 


Edited by Sir M. FOSTER, K.C.B., F.R.S., and Professor E. RAY LANKESTER, F.R.S. In 4 vols, 
With Portraits and Illustrations. Super-royal 8vo. Vol. IV. 30s. net. [Vol. I. 25s. net. ; Vol. II. 30s. net. ; Vol. III. 
30s. net. ] 


THE PRINCIPLES OF INORGANIC CHEMISTRY. 


By WILHELM OSTWALD. Translated with the Author’s sanction by ALEXANDER FINDLAY, M.A., B.Sc., 
Ph.D. With 122 Figures in the Text. 8vo. 185. net. 


SECOND EDITION NOW READY. 


ESSAYS IN HISTORICAL CHEMISTRY. Fats 


Government Laboratory, London. 8vo. 12s. net. 
SECOND EDITION REVISED NOW READY. 


PRACTICAL BOTANY FOR BEGINNERS. 


By Professor F. O. BOWER, Sc.D., F.R.S., and D. T. GWYNNE-VAUGHAN, M.A. Globe 8vo. 35. 6d. 
NATURE.—* This excellent little book appears in a second edition after being subjected to a careful revision. . The 
book is already so well known that it is unnecessary to emphasise the careful arrangement of subject and the clear descriptions 
which characterise it.’ 


SECOND EDITION NOW READY. 


ELEMENTARY TREATISE ON KINEMATICS & DYNAMICS. 


By Professor JAMES GORDON MACGREGOR, M.A., D.Sc., LL.D., &c. Crown 8vo. tos. 60. 


PRINCIPLES of SANITARY SCIENCE & the PUBLIC HEALTH. 


With special reference to the Causation and Prevention of Infectious Diseases. By Professor H. T. SEDGWICK, Ph.D. 
With Maps and Diagrams. 8vo. 12s. 6d. net. 


THE PHYSICAL REVIEW. 


A JOURNAL OF EXPERIMENTAL AND THEORETICAL PHYSICS. 
Conducted by EDWARD L. NICHOLS, ERNEST MERRITT, and FREDERICK BEDELL. 
No. 4. VoL. XIV. APRIL, 1902. PRICE 3s. NET. 
CoNTENTS.—The Specific Heat of Solutions, III. A Form of the Pfaundler Calorimeter. By W. F. Magie.—On Some 
Optical Properties of Asphalt. By E. L. Nichols.—The Vowel E. By Louis Bevier, Jr.—The Velocity of the Ions from Hot 
Platinum Wires. By C. D. Child. —A New Form of Cavendish Balance. By G. K. Burgess. 


MACMILLAN AND CO., LIMITED, LONDON. 
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ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian ‘nee 
- Netsukis China, Lacquers, Gongs, Shells, and other Curios . 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spi Desmids, Diatoms, Amceba, Arcella, Actinospherium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other Specimens of Pond Life. Price xs. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 


The following animals can always be supplied, either living 
or preserved by the best methods :— 

S ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyilia » Alcy- 
elena! Hormiphora (preserved) ; Leptoplana; Lineas, Am Amphiporus ; Nereis, 
Arenicola, Lanice, Terebella; "Lepas, Balanus, Gammarus, 
Ligia M , Nebalia, Carcinus; Patella, Buccinum, Eledone, Pectens 
Bugula, vista, Pedicellina, Holothuria, Asterias, Echinus ; Ascidia, Salpa 
(preserved), Scyllium, Raia, &c., &c. 

For prices and more detailed lists apply to 


Biological Laboratory, — THE DIRECTOR. 


THE MOST NUTRITIOUS, 


GRATEFUL—COMFORTING, 


COCOA 
HOLLOWAY’S 
PILLS 


Are invaluable for Indigestion, Biliousness, 
Headache, Heartburn & Fluctuating Appetite 


WATKINS & DONCASTER, 


NATURALISTS, 


AND MANUFACTURERS OF 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ EGGS AND SKINS, AND ALL 
BRANCHES OF NATURAL HISTORY. 


SPECIAL SHOW-ROOM FOR CABINETS. 


fe Our Catalogue (96 pp.) Post free on application. 
N.B.—For Excellence and of Cabinets and 
Apparates, references are perm to distingtished 
patrons, Museums, Colleges, &c. 
A LARGE STOCK OF INSECTS, BIRDS’ EGGS 
AND SKINS. 
Birds, Stemenaia, &c., Preserved and Mounted by First-class Workmen 
true to Nature. 
Ail Books and Publications on Natural History supplied. 


36 STRAND, LONDON, W.C. 


(Five Doors from Charing Cross.) 


TO READERS ABROAD. 


WANTED Butterflies, Moths, Beetles, Flies and other Insects; also 
Scorpions, Spiders, &c., from a Countries. Full value remitted by 
return mail for specimens sent. N.B.—Pack carefully so that they 

us undamaged. 


Addresses also invited for Sale or Exchange. 


HEYNE BRO Dealers in Entomological Specimens, Cabinets, 
"5 Books, Apparatus, Pins, &c., 
tro & STRAND, LONDON, W.C. 
. Price Lists on application. Specimens submitted for selection. 


COLLECTIONS OF 


MINERALS, ROCKS or FOSSILS 


to illustrate the leading Text-books on 


GEOLOGY, PHYSIOGRAPHY and MINERALOGY. 
50 in Box, 12/6 100 do., 21/-; 200 do., 42/- 
A large Stock of Minerals, Rocks, Fossils and Microscopic Objects 
Jor selection. 
CATALOGUES GRATIS. 
Geologists’ Hammers, Cabinets, Card Trays, Glass-capped Boxes, &c., 


&c., always in stock. 


THOMAS .D. RUSSELL, 
78 NEWGATE STREET, LONDON, E.C. 


Minerals, Rocks, Fossils, Metallic Ores, Rough Precious Stones, &c. 
Collections of above for Prospectors, Mining Engineers, 
Technical Schools, and for Private Study. 

MINERALS FOR ALL PURPOSES. ROCKS FROM NUMEROUS LOCALITIES. FOSSILS 

: FROM ALL BRITISH FORMATIONS. 
Top Boxes, Geological ‘Cabinets, nets, Card Trays, Lantern 


ALL LISTS REE ‘OF 


JAMES R. GREGORY & CO.,, 
MINERALOGISTS, &c., 
To Science & Art a & Colonial Museums, &c. 


i, KELSO PLACE, STANFORD RD., KENSINGTON, W. 


NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers; Editorial 


communications to the Editor. The telegraphic address of NATURE is “ PHusIS,” LONDON. 


SUBSCRIPTIONS TO “NATURE.” 


4 da, 
0114 6 
To ALL PLacgks ABROAD 
ccs 


CHARGES FOR ADVERTISEMENTS 


“Three Linesin Column .......--+ o 2 6 
009 
One Sixteenth Page ...... o10 
One Eighth Page, or Quarter Column . .0 18 6 
Page, or Halfa Column... .. 115 0 
a Page, or a Column . ppdedenie 5 0 

fe) 


Whole Page... 6 
* The first line being in heavy type is charged for as Two Lines. 


Cheques and Money Orders payable to MACMILLAN & CO., Limited. 


OFFICE: ST. MARTIN’S STREET, LONDON, 


W.C. 
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LUMMER & STRAUBEL’S 


NEW MERCURY SPECTRUM LAMP 


FOR OPTICAL MEASUREMENTS. 


This Lamp gives an intense 
line spectrum, extending 
over the whole visible spec- 
trum; by means of which 
prisms may be calibrated. 
It is furnished with a jacket 
through which water may be 
circulated in order to keep 
the lamp cool during | ex- 
periments, 


424 :4:0 


The Lamp alone, without 
the water jacket, 


£2:2:0 


SOLE MAKERS— 


C.E.MULLER, ORME &CO., 
148 HIGH HOLBORN, LONDON, W.C.; 
And at 194 OXFORD STREET, MANCHESTER. 


ITOWNSON. &.-MERCER.| 


(ESTABLISHED 1798.) 
ReTaiL—89 Bisopsaare StReer WiTHin, WHOLESALE—34 Camomite Stree. £.0. 
Scientific Apparatus Manufacturers and Laboratory 
Outfitters to the Home and Colonial Departments o? 
H.M. Government, Scientific Institutions, Colleges, 
and the various Industries throughout the World. 
x Complete Illustrated Catalogue of over 650 pages, 


with about 3000 /llustrations, 2s. 6d., or by Post 3s. 
(Free to Colleges and Schools.) 


THE KELLAS BLOWPIPE JET for 


schools, made to drop over the burner. A boon 
to school laboratories, once used always used. 
4/- doz. 


THE KELLAS BURNER. Specially 


designed by Dr. Kellas, with a flange protector 
to prevent spill and corrosion of the air regulator, 
which being made loose does not stick and 
corrode. An ideal Bunsen burner for schools. 
1/8 each, or 12/- per doz. 


HORIZONTAL ARM for attaching to 
Bunsen burner, when required for blow- 
pipe work, bling the to rest 
the wrist on the bench Also useful for 


keeping a small flame at greater distance 

from the vessel being heated as in distil- 

lations. pond = the Kellas burner and 
, jet. 1/8 each 


NEW_BLAST BUNSEN BURNER 


for producing a very high temperature without 
the aid of a Foot Bellows. Will burn stout Copper 
wire, and decompose marble. Unique for the 
— Table and Laboratory ignitions. 

eac 


NEW 1 ATTACHMENT to drop over 
Bunsen burner with holder for glass tube up 
to 1” diam. Prof. Coleman's pattern as used 
in the Polytechnics for reduction experiments. 
1/8 each. 


Oval 
or Oblong 
(Square 


Corners.) A= 


CATALOGUE (100 pages and about 150 
Illustrations) of 


ELECTRIC HEATING APPARATUS 
In Various Applications. 
1s. 6d. Post Free. (Re on First Order.) 
NaTurRE says ‘Deserives appliances for 
meeting almost every conceivable want. both for 
domestic and SCIENTIFIC or LABORATORY 
purposes. 


ai 


g many new Forms! of 
ELECTRICAL MEASURING INSTRU- 
MENTS & PROTECTED RHEOSTATS 


POST FREE ON APPLICATION. 


THE CHEAPEST DEAD-BEAT INSTRU- 
MENTS OBTAINABLE. 


Da See Nature, January 30, page 304. 


ISENTHAL & 


HOT PLATES, EVYAPORATORS, &c. 55 MORTIMER ST., LONDON. W. 


FOR USE IN 


LABORATORIES. 


Contractors to the War Office, Admiralty, India 
Office. Colonial Office, &c. 


THE STEREOSCOPIC COMPANY'S 


“ZYLO” 


THE 
LATEST NOVELTY 

_IN 
HAND CAMERAS. | 


SEND FOR PARTICULARS. Eade 


106 & 108 REGENT STREET. T, WwW. 54 CHEAPSIDE, E.C. 


“PRISMATIC ” 


FIELD GLASSES 
By GOERZ, ROSS, ZEISS, 
and VOIGTLANDER. 


00008 STEREOSCap 
COMPAKY 
RECENT STREET. 


LIST ON APPLICATION. 


Printed by Ricnarp Cray anv Sons, Lin ten, at 7 & 8 Bread Street Hill, Queen Victoria Street, in the City 


of London, and published by MACMILLAN 


anv Co., Limite, at St. Martin's Surcet, Londen, W.C., and THe MACMILLA Company, 66 Fifth Avenue, New June 5 roo. 
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A WEEKLY ILLUSTRATED JOURNAL OF IRAE. 


“ To the solid ground 


Of Nature trusts the mind which builds for aye.” —WoRDsWwoRTH. 


INDEX NUMBER. 


No. 1702, VOL. 66] THURSDAY, J UNE 12, 1902. 


[PRICE ONE SHILLING. 


asa at the General Post Office.) 


[All Rights are Reserved. 


This , Universal Lantern 

Magic Lantern Slides of the et 

| 

King’s Coronation. 

| Lantern Microscope. The 

Messrs. NEWTON have the SOLE RIGHT to make “6 

SLIDES from the Record Coronation Number of 
the ILLUSTRA TED LONDON NEWS, 


CORONATION OF EDWARD Vil. 


The above contains about 75 pictures of the Coronation of the 
Kings and Queens since the times of Alfred the Great. Plain 
Slides 1/- each. List on application. 


Supplementary List of Lanterns, Apparatus and Slides, 
Post. free. 


NEWTON & CO., 


By Royal Warrant, Opticians, &e., to His Majesty 
King, 


Base-board is made to fol? 
so that the Lantern can b* 
packed into a box 84 xX 8+ 
X 204 


Price CompLtete £9 O 


No Science School is com- 
plete without one. Will be 
sent on approval if desired. 


REYNOLDS & BRANSON, Ltd., 


3 FLEET STREE T, LONDON. EsTIMATES AND] LEEDS. [CaTALoGuES Free- 


. DIAL. 
THE NEW ™* Patent) 


4 55 IMPROVED PATTERN. 
10 N 0 N THE TRUE TIME WITHOUT CALCULATION. 


MICROSCOPE. 


With Eye-piece § inch, 4 inch 
Object - glasses, in Mahogany 
Case, 


£5 12s. 6d. 


Double Nose-piece, 9/- extra. 
Focussing Substage, 14/6 extra. 


R. & J. BECK, Ltd., Full and price post = 
NEGRETTI 
38 HOLBORN VIADUCT, 
Ze On Do Iw. Brancugs: 45 CORNHILL; 122 REGENT STREET. 
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ENGINEERING AND CHEMISTRY. 


CITY AND GUILDS OF LONDON 
INSTITUTE. 
SESSION 1902-1903. 
The COURSES of INSTRUCTION at the Institute's CenTrat 
Tecunicat Cotigece (Exhibition Road) are for Students not under 16 
sof age; those at the Institute's Tecunicat FINSBURY, 
‘or Students not under 14 years of age. The Entrance Examinations to 


‘both Colleges are held in September, and the S e in October. 
Particulars of the Entrance Examinations, Scholarships, Fees, and Courses 


of Study, may be obtained from the Colleges, or from the Head Office of 


the Institute, Gresham College, Basinghall Street, E.C. 


CITY AND GUILDS CENTRAL TECHNICAL COLLEGE. 
(Exuisition Roap, S.W.) 


A College for Day Students not under 16 preparing to become Civil, 

“Mechanical, or Electrical Engineers, Chemical and other Manufacturers, 
cand ers. Fee for a full Associateship Course, £30 per Session. 
Professors :— 
Civil and Mechanical Engineering W.C. Unwin, F.R.S., M.Inst.C.E. 
Electrical Engineering... by F.R.S., Past Pres. 
Chemistry (=. E. ArmstronG, Ph.D., LL.D., 
Ad, 2. and M. 4b. 


F.R.S. 
O. Hewnrict, Ph.D., LL.D., F.R.S. 


CITY AND GUILDS TECHNICAL COLLEGE, FINSBURY. 
(Leonarp Street, City Roan, E.C.) 


A College for Day Students not under 14 preparing to enter Engineering 
and Chemical Industries, and for Evening Students. Fees, £15 per 
‘Session for Day Students. Professors :— 


Physics and Electrical ages =} P. Tuompson, D.Sc., F.R.S. 


‘chanical Engineering E. Darsy, M.A.,_ B.Sc, 
Mathematics Seo M. Inst.C.E. 
Chemistry eve R. F.R.S., F.1LC. 


City and Guilds of London Institute, 
Gresham College, Basinghall Street, E.C. 


BRITISH ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE, 


BURLINGTON HOUSE, LONDON, W. 
The next ANNUAL MEETING of the ASSOCIATION will be held 
at BELFAST, commencing on WEDNESDAY, SEPTEMBER 10. 
PresiDENT+ELEcT: 
Prof. JAMES DEWAR, M.A., LL.D., D.Sc., F.R.S. 
Information about local ar ts may b d 
‘the Locat SECRETARIES, 2 Wellington Place, Belfast. 


—} General 
D. H. SCOTT Secretaries. 


on application to 


WANDSWORTH TECHNICAL 
INSTITUTE. 


The Governors of the Wandsworth Technical Institute are prepared to 
receive applications for the post of PRINCIPAL, in consequence of the 
-acceptance by the Principal of a more important position. 

The Principal will be directly responsible for the organisation and de- 
velopment of the work of the Institute, and will be expected himself to 
Lecture in one Department at least. 

There is a Day Science School and a Domestic Economy School in con- 
nection with the Institute, in addition to the usual Evening Classes in 
Science, Technology, Trade and Commercial Subjects. 

The commencing salary has been fixed at £400 per annum. The duties 
-and remuneration will begin on September 1, 1902. 

Applications must be made on forms which can be obtained from the 
Honorary Secretary, Mr. A. R. Gripiey, 4 Galveston Road, Putney, 

.W., from whom further information respecting the post can be obtained. 
Applications must be received by him not later than 10 a.m. on Monday, 
June 30, 1902. 


UNIVERSITY COLLEGE, BRISTOL. 


The Council invite applications for the DEMONSTRATORSHIP in 
ENGINEERING. 

Candidates must have had workshop experience and training, and must 
possess a knowledge of Electrical Methods and Machinery. 

The Demonstrator will be —— to take charge of the Engineering 
Laboratories, to assist in the Mechanical Drawing and Electrical Engin- 
-eering Classes. 

4120 per by Jul 

plications to sént in uly 4 to the undersi; from whom 
forther particulars may be 
JAMES RAFTER, 


Registrar and Secretary. 


BIRKBECK INSTITUTION, 
BREAMS BUILDINGS, CHANCERY LANE, E.C. 
Day and Evening Courses of Study are held in the following Science 


subjects :— 
Chemistry tie «. J. E. Mackenzie, Ph.D., D.Sc. 
Physics ... ALBERT GrirFiTus, D.Sc. 
Mathematics _... E. H. Smart, M.A. 
Botany ... A. B. Renpie, M.A., D.Sc. 
Zoology .. «. H. W. UnTHANK, B.A., B.Sc. 


Geology and Mineralogy one 
Assaying, Metallurgy and } 
ining oe 


Geo. F. Haxris, F.G.S. 
Geo. Patcuin, A.R.S.M. 


Also Classes in French, German, Spanish, Russian and Italian. 

The Science Courses include practical work in well-equipped Labora. 
tories, and provide for the i of the University of London 
Degrees. 

Classes are also arranged for Conjoint Board, Dental ani Pharmaceutical 
Examinations. 

Evening Classes are held in Practical Gecmetry, Building Construction, 
Machine Construction, Applied Mechanics and steam, Physiology aid 
Hygiene. 

Further information on application to the PrinciPAL. 


UNIVERSITY COLLEGE, 
NOTTINGHAM. 


The Committee invite applications for the post ofp DEMONSTRATOR 
in ELECTRICAL ENGINEERING. 

Candidates must have had training and experience if Electrical Engin- 
eering, including the Design, Testing and Management of Dynamos, 
Alternators and Transformers. 

The Demonstrator will be expected to take charge of the organisation 
and teaching in the Electrical Laboratory and Tutorial Classes for Day 
and Evening Students. 

Salary £150, rising to £200 a year. 

Applications to be sent in not later than Monday morning, June 30, cn 
forms supplied by the SECRETARY. 

PHILIP H. STEVENSON, 
Secretary. 


BOROUGH OF SHREWSBURY. 


SCIENCE MASTER.-—The Technical Instruction Committee of the 
Borough of Shrewsbury are prepared to appoint a Science Master to com- 
mence duties about September ro, with liberty to accept employment under 
the County Council and to undertake such other teaching duties as may be 
approved by the Committee. Salary, £120 a year, with £80 guaranteed 
in respect of other employment for two years, making £200 a year. 

Applicants to be qualified to teach Theoretical and Practical Chemistry 
and Mathematics, and not to exceed 35 years in age. 

_ Applications (marked “‘ Science”) stating experience and qualifications 
(including qualifications to teach other Science subjects), with copies of 
three testimonials, should be sent to the undersigned not later than July 7. 

Personal canvassing will disqualify. 

J. WILLIAMS, Secretary 


Guildhall, Shrewsbury, June 3, 1902. . 


UNIVERSITY OF BIRMINGHAM. 
LECTURESHIP IN MATHEMATICS. 


The Council invite applications for the above appointment, vacant through 
the death of Mr. W. H. Austin, M.A. Stipend, £175 per annum. 
_ Applications, accompanied by testimonials, should be sent to the under- 
signed not later than Monc.y, June 23, 1902. 


The candidate elected will be required to enter upon his duties on 


| October 1, rg02. 


Further particulars may be obtained from 
GEO. H. MORLEY, 
Secretary. 


CITY OF BIRMINGHAM. 
MUNICIPAL TECHNICAL SCHOOL. 


The Corporation require the services, from September 1 next, for the 
Technical Day School, of an ASSISTANT MASTER in ENGINEER- 
ING and MATHEMATICAL SUBJECTS. Salary, £125 per annum. 

The latest date for sending in applications is June 30. 

Full particulars and Form of Application will be torwarded on applica- 


tion to 
GEO. MELLOR, 
Secre! 


Offices of the School, 
Suffolk Street, 
June 3, 1902. 


GOSPORT AND ALVERSTOKE 
TECHNICAL SCHVOL. 
Head Master—LESLIE C. KEATING, B.A. 


Required, to commence duties early in September next, A SCIENCE 
MASTER. Chief subjects, General and Mechanical Physics, Mechanical 
Drawing. Salary, £140 per annum. AN ASSISTANT MASTER tor 
ordinary Form and Commercial subjects. Salary, £120 per annum. 

Applications must be received eS the Head Master not later than 
Saturday, June 28 next. 

Further particulars may be obtained from S. Woopman, Clerk to the 
Governors, 137 High Street, Gosport. 
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UNIVERSITY OF ABERDEEN. 
EXAMINERS FOR GRADUATION. 

The UNIVERSITY COURT will, at a meeting early in fate, grooved 
to appoint ONE PERSON to be an Additional EXAMINER for 
GRADUATION in each of the following subjects, viz.:—(1) Botany 
and (2) Chemistry. 

Applications, along with 15 copies of testimonials (should the candidate 
think fit tosubmit any), are to be lodged with the Secretary on or before 
the 3oth instant. 

University of Aberdeen, ROBERT WALKER, 

June 10, 1902. .» Univ. Court. 


COUNTY COUNCIL OF MIDDLESEX. 
ACTON AND CHISWICK 
POLYTECANIC, 

BEDFORD PARK, W. 

WANTED at the above Polytechnic, a TEACHER of HUMAN 
PHYSIOLOGY and HYGIENE to devote two hours on Tuesday even- 
ings to the teaching of these subjects during the Session, October to April. 
Arp ications, stating age, experience and salary required per lesson of 


two hours, should be sent to ARKER, B.Sc., Acton and Chiswick 
Polytechnic, Bedford Park, W., on or before Thursday, June 19. 


BRUNT’S TECHNICAL SCHOOL, 
MANSFIELD. 


TWO ASSISTANTS Wanted in the above School of Science after the 
Midsummer holidays. 

1. Principal Subject, Elementary Mathematics. 

2 on Woodwork. 

_In either case Science Subject I. or Shorthand would be a recommenda- 


tion. 
Salary, £90 to £100 per annum. 
Apply, stating age, experience, qualifications and references to 


C. E. STACEY, B.A., B.Sc. 


ADDEY AND STANHOPE SCHOOL, 


NEW CROSS ROAD, S.E. 
Required, on September 7 next, a fully qualified ART TEACHER. 
Must be good disciplinarian. Salary, £120 per annum, payable monthly. 
Apply before July 1 to the Heap Master. 


COACHING. 


CHEMISTRY, PHYSICS, BOTANY, GEOLOGY and PHYSIOLOGY 
for MEDICAL, UNIVERSITY and other EXAMINATIONS. 


For particulars eg Om R. C. T. EVANS, 
eathcote Science Laboratories, 
9 Heathcote Street, Gray's Inn Road, W.C. 


ENTRANCE EXAMINATIONS for the 
MASSACHUSETTS INSTITUTE of TECHNOLOGY, BOSTON, 
MASS., U.S.A., will be held in London on June 23 and 24. For full 
particulars of the requirements for admission and Courses of Study, 
apply to Ropert S. BALL, A. C.E., 6 St. Ann’s Villas, Royal 
Crescent, Holland Park Avenue, London, W. 


SCHOLASTIC.—Science Masters required 


(1) to take Science under Board of Education; ‘Sal., £140, non-res. 
(2) Chemistry and Mathes.; Sal., £120, partial Board. 
Master with good Science for important School in Jamaica ; Sal., £250, 
resident.—Apply, stating qualifications, age, experience, &c., to 
Gairritus, SMITH, Powett & Smitu, Tutorial Agents (Estd. 1833), 
34 Bedford Street, Strand, London. ‘ 


PHOTOMICROGRAPHY. 


Advertiser, experienced, with complete Apparatus, offers his services to 
Works, Institutions, &c. High Power 
and Three-Colour Work. Research a speciality. Moderate ch — 
Address ‘* Micro,” NaTuRE Office. ™ 


FOR SALE.—Journal of Chemical Society, 


Morocco Labels by Birdsall, all as new. Also “ JOURNAL” 
92.—Offers to *‘ J.C.S.,” Nature ‘Office. J L” 89 and 


LYTHAM, LANCS.—Good 


HOUSE TO LET FOR LONG VACATION. Mod 
Apply, W. A. Dawson, 63 Bow Lane, Preston. —_ 


SECOND-HAND 
MICROSCOPES 


SWIFT’S “ HISTOL a i 

clases of 44, £5, £6, £8 105., £12 108., to suit 
’S “STUDENT,” £2 5s. to £12 108. 

WATSON’S “ EDINBURGH,” 5 

ZEISS’ “IVa,” complete, £16 

Microscopes by all makers. List on application. 
A. CLARESON co., 
28 BARTLETT’S BUILDINGS, HOLBORN CIRCUS, LONDON. 


(3) 2nd | 


| Square, per set of three 1g in. 


| | History Specimens, Microscopic Objects, Works of Art, &c., 


Photography 
on tour & 


is more successful, easier 
and a much greater plea- ' 
sure if ‘TABLoID’ PHOTO- 
GRAPHIC CHEMICALS are 
used. “Within the 
modest dimensions of a 
few cubic inches all the 
requisites for develop- 
ment, toning and fixing 
can be comprised.” 
—Practical Photographer. 
No liquids to carry and no weighing. 
Sold by chemists and dealers. 
Write for booklet five 
BURROUGHS 
WELLCOME & Cc, 
Snow Hill Buildings, 


3 


The SANGER SHEPHERD Measured -Trichromatic 
Light Filters for 


NATURAL COLOUR PHOTOGRAPHY. 


“A” QUALITY. 
Adjusted for use with the Cadett Spectrum Plate. 
t of three in. 4 in. 4 in. in. in. 
£3 3s. £4 4s. £5 5s. £8 8s. ei 10s. 
5 in. 54 in. 6 in. 

£1212s. £1414s. £16 10s. 
Circular, t in. 2in. 4 in. gin. 
£3 10s. 6d. £453. “26 210 £12 


SANGER SHEPHERD & CO,’S “B” 


TRICHROMATIC LIGHT FILTER 


In response to a demand for a less expensive article than our Standard’ 


“an Quality S. S. Measured Trichromatic Filters, we have introduced 


the following Series, which are similar in appearance to the ‘* A” Quality, 
but made with a less perfect quality of worked glass and with a slight 

larger margin of error in the accuracy of the adjustments. 
i 2in. 2tin. in. 
1 £1 5s. £1 15s. £210s. £4 


1293-1901, 46 vols. NATURE,” 1894-1901, 15 vols. ; Buckram, | “ular, per set of three sft in. 


2in. 2$in. in. 4in. 
£1 5s. £1 10s. £2 £2 15s. £4 5s. 


i” C” Quality, coated on Best Patent Plate Glass, stocked in three sizes, 
Furnished | 


square 1g in. 2} in. 34 in. 


15s. £1 10s. 


Natural ‘Colour Photographs made to order from Natural 


either as Lantern Slides or larger transparencies. 


APPARATUS AND MATERIALS FOR 
ORTHOCHROMATIC PHOTOGRAPHY 
and PHOTO-MICROGRAPHY 


SANGER SHEPHERD & CO., 
FACTORY AND OFFICES: 
5, 6 & 7 GRAY’S INN PASSAGE, RED LION STREET, 
HOLBORN, LONDON, W.C. 


Nore.—Gray’s Inn Passage is the second turning on the right in Red Lion: 
. Street, coming from Holborn. 
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TWO IMPORTANT NEW WORKS. 


JUST OUT. Large 8vo, Handsome Cloth. With 21 Plates, 
Diagrams, and Illustrations in the Text. ats. net. 


TRADES’ WASTE: 


ITS TREATMENT AND UTILISATION. 
With Special Reference to the Prevention of Rivers’ 


Pollution. 
A Handbook for Borough Engineers, Surveyors, Architects and Analysts. 


By W. NAYLOR, F.C.S., A.M.Inst.C.E. 


Asstract or Contents.—I. Introduction.—II. Chemical Engineering. 
—III. Wood De-Greasing and Grease Recovery.—IV. Textile Industries ; 
Calico Bleaching and Dyeing.—V. Dyeing and Calico Printing.—VI. Tan- 
ning and Fellmongery.—VII. Brewerv and Distillery Waste.—VIII. Paper 
Mill Refuse.—IX. General ‘l'rades’ Waste. —Index. 

‘* Aims at setting forth the causes of rivers’ pollution, and the best- 
known means of preventing such pollution economically. An attempt 
has been made to point out the principles, characteristics and advantages of 
the various systems of treatment.” —A uthor's Preface. 


JUST OUT. In Two Large 8vo Volumes. Handsome Cloth. With 


Numerous Diagrams and Illustrations. 36s. net. 


DISEASES OF THE ORGANS OF 
RESPIRATION. 


An Epitome of the Etiology, Pathology, Diagnosis, and 
Treatment of Diseases of the Lungs and Air Passages. 


By SAMUEL WEST, M.D., F.R.C.P., 


Senior Physician Royal Free Hospital ; Consulting Physician New Hospital 
for Women; Assistant Physician and Demonstrator of Practical 
Medicine, St. Bartholomew’s Hospital; late Physician to City of 
London Hospital for Diseases of the Chest; Member of Board of 
Faculty of Medicine, University of Oxford, &c., &c. 

Eprrome or —Laryngitis.— 
«Edema Glottidis.—General LaryngealA ffections.—Bronchitis in all itsforms. 
—Emphysema.— Pneumonia. — Gangrene of Lung. — Phthisis. — Asthma. 
— Pleuritic Affections.— Empyema.—Hydrothorax.— Pneumothorax.— 
Hernia and Syphilis of Lung.—Actinomycosis, and Vegetable and Animal 
Parasitic Affections.—New Growths, &c.—Index. 


The work, which is contains 83 
Sections, distributed over 920 pages 
London : CHARLES GRIFFIN & & CO., LiMiTED, 
Exeter Street, Strand. 


ELECTRICAL MEASURING INSTRUMENTS 
and PROTECTED RHEOSTATS. 
ILLUSTRATED LIST POST FREE ON APPLICATION. 


27 Folding 


THE CHEAPEST DEAD-BEAT INSTRUMENTS OBTAINABLE. 
See Nature,” January 30, page 304. 


COMBINED DEAD-BEAT VOLT AND AMPEREMETER. 


ISENTHAL & CO. 


3S MORTIMER ST., LONDON, 


THE ‘NYDIA’ POCKET CAMERA, 


For Cyeting, and vy Plates, 
t Films, or Daylight Spools. 
poteneroes light and portable, yet 
complete and self-contained. 

A good ns, a perfect Shutter, 
the Highest Finish 
throughout. 
Price: 
For 4} X 3} in. 
Pictures, from 
£7 10 O. 
For 6} x 4} in., 
from 


£19 5 0. 
ILLUSTRATED BOOELET, FREE. 


THE ‘N. & G’ REFLEX 


SELF-FOCUSSING CAMERA. 


For Natural History and General Work. 
Enables one to photograph anything—from a Distant Range of Mountains, 
to a Butterfly or Flower /u//-szze, with perfect ease and absolute sharpness. 
vies, complete with Zeiss Anastigmat Lens, 2 foci, 
for 44 X 34 in. Pictures, £2 oO 


THE ‘N. & 6G, KINEMATOGRAPHS. 


ERIES OF INSTRUMENTS 
B ccs adapted for Scientific Work. 
TAKING, DEVELOPING, PRINTING anp PROJECTING 
APPARAT US. 
CATALOGUE FREE, 
The ‘N. & G.’ Universal Cameras, Phe Cameras, | Panoramic 


Cameras, Lenses, Lanterns, and all Photographic Accessories 
and Materials. 


| SPECIALITY: OUTFITS for Scientific Expeditions 


and Special Research. 


NEWMAN & GUARDIA, 
90 & 92, SHAFTESBURY LONDON. 


THE HIGHEST VACUUM 
READILY OBTAINED. 


ASK FOR 
LIST No. F. 45. 


PRICES FROM £4 5 O 


APPLY FOR FULL PARTICULARS OF THE 


“GERYK” VACUUM PUMPS (FREYS®) 
POulsometer Engineering | 


Nine Elms Ironworks. Readi 
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The CAMBRIDGE SCIENTIFIC INSTRUMENT G0., Ltd. 
DUDDELL’S PATENT PORTABLE OSCILLOGRAPH. 


This Instrument has been designed to supply the want felt by engineers 
for a Portable Instrument which will enable them to examine the Wave 
Forms of an Alternating Current without the necessity of using an Arc 
Lamp, Synchronous Motor, &c. An Incandescent Lamp is used as the 
Source of Light, and the Wave Forms are observed in a Mirror rotated by 


hand. 
PRICE 


Write for our New Catalogue of Physical and Electrical Instruments to— 


INSTRUMENT CO., CAMBRIDGE. 


THE “LORD BURY” TELESCOPE. 
SUPPLIED IN LARGE NUMBERS FOR USE BY SPORTSMEN AND TRAVELLERS. 


Size closed 10”, size extended 31” , diameter of object glass 1§"’, 
magnifying power 25 to 35 diameters, angular field 1° 5°, lateral field at 1090 yards 26°2 yards. 


wild fowl at 16 © flagstaff at 22 
miles, and — miles and name of 


at ro miles. ightship at 9 


The ‘‘LORD BURY ” TELESCOPE, in bronzed brass and fitted in brown or black Sling Case (weight of Telescope, 2b.) £4 
The ‘‘LORD BURY ” TELESCOPE, in bronzed hard drawn German silver and fitted iw Sling of 602. £5 


Post free to any part of the world on receipt of remittance. 
J. HA. STEWARD, Optician to the British and Foreign Governments, 
406 STRAND, 457 WEST STRAND, 7 GRACECHURCH STREET, LONDON. 


Telegraphic Address: TELEMETER, LoNDON. Telephone : 1867 Grerrarp. 


NEW PATTERN AWARDED 9 MEDALS AT THE PARIS EXHIBITION 1900. 


DIFFERENTIAL YAS. HICKS, 


8,9 &10 HATTON GARDEN, LONDON. 


CA LVA N 0 M ET t R | SCIENTIFIC INSTRUMENT MAKER 


| WAR OFFICE, INDIA OFFICE, ADMIRALTY, &c. 


FOR LOW TESTING. ACTUAL MANUFACTURER 


Advantages over the Potentiometer and the Kelvin | Meteorological and Scientific Instruments 


Bridge— 
Much simpler to work. OF EVERY DESCRIPTION, INCLUDING 
a: Air Meters and Pumps, Anemometers, Mercurial anid 
Accuracy limited only by that of the Standards Aneroid Gusenncter, Boiling Point Apparatus, 
employed. Burettes, Cathetometers, Clinometers, Drawing In- 
Prime cost. struments, Eudiometers, Gas, Steam and Water 
| Gauges, Hydrometers, Microscopes, Plane Tables, 
Price complete, with Circular Slide Wire and Keys, £14 4g, Polarimeters, Pyrometers, Range Finders, Sextants, 
Spectroscopes, Sphygmometers, Sunshine Recorders, 
Theodolites, Thermometers of every Kind, Wind 


(See Proceedings of Inst. of E.E., Vol. XXX., No. 151, | Vanes, Se. 
Page 908.) Catalogues Post Free. (State which required.) 


ANY KIND OF SCIENTIFIC INSTRUMENT 
NALDER BROS. & CO., MADE TO ORDER. 
' Prompt Attention to all Orders and Inquiries. 
12 CARTERET STREET, QUEEN ANNE'S GATE, gar Exceptional Terms to Colleges, Institutions, &c. 
WESTMINSTER, LONDON, S.W. Quotations submitted for Laboratory Outfits or Single Instruments. 
(Late 16 Rep LIon STREET, CLERKENWELL.) THERMOMETERS FOR STUDENT WORK A SPECIALITY. 
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DR. LUNN’S ARRANGEMENTS. 
£1 is. £10 10s. 
At the Finest Sites on the Route for the Two Processions, 
Trafalgar Square, Borough Road Polytechnic, &c. 


1s. PRETORIA* 
*A few two berth cabins still open. 
s. s. ARGONAUT FULL 
s.s. VANCOUVER 
s. s. EMPRESS QUEEN 
S. OUEEN VICTORIA 
and upwards. Three Days’ Cruise.—s. s. LA GAS- 
Ss. — E, tonnage 7395. Magnificent Transatlantic 
iners 
rf Cruise on the magnificent s. s. 
Ss. e MONA’S ISLE, of the Isle of Man 
* Steam Packet Com y, including return 


ticket to Southampton, lunch and supper on board, or £2 13s. 6d. from 
Southampton. 


Particulars on application to the SecreTARY, 5 Endsleigh Gardens, 
Londen, N.W. 


ORIENT-PACIFIC LINE 
PLEASURE CRUISE. 


The magnificent twin-screw steamship 
MEXICO,” 


5549 tons register, 6000 horse-power, TO SCI EN Cc E LECTU R E RS. 


NORWAY FIORDS, NORTH CAPE 


NEW 


TABLE CATHETOMETER. 


Geometric Slides, Reversible Telescope, 


Movable Object Glass for Focussing, - 
Ramsden Eye-Piece. 
Substantially Made. Moderate Price. 


Write for Descriptive Pamphiet. 


W.G.PYE & CO., 


Physical and Physiological 
Instrument Manufacturers, 


GRANTA WORKS, MILL LANE, 


CAMBRIDGE. 
Price Lists Free on application. 


and SPITZBERGEN (for MIDNIGHT SUN), No Flickering. ‘Superb Mechaniem. Price £7 7 0. 
arriving back in London July 26. The eee « Pictures. 
F. GREEN & CO 
Managers... —.. { ANDERSON, ANDERSON & CO. ng Mr. Hucues’ PATENT COMBINATION OPTICAL LANTERN, 


Miniature Lantern constructed for B. J. Matpgn, Esq.; great 

Head Office—FencHuRCH AveNvuE, Lonpon, E.C. success. New Microscope. Science Lanterns for Class De- 

monstration. M cent Results. Docwra Triple, Prize Medals, Highest 

For PASSAGE apply to the latter firm at 5 Fencnurcn AveNuE, Award. Supplied to the Royal Polytechnic Institution, Dr. H. GratTan 

or to West End Branch Office, 16 Cocksrur Street, S.W. Gutnngss, Re. Patent Pamphengo Science Lanterns. The Universal 

| Lantern 4- inch — Lamp, 

Lenses, 18s. arvellous value cience cture Sets ovelties. 

£12 12s NORWAY CRUISE s.— | The Lantern Kaleidoscope. Cheapest Lantern Outfits in the World. 

Steam Yacht M/DNIGHT SUN, 3178 Tons. | Grandly Illustrated Catalogue, over 180 choice Engravings, 6d. ; 

Postage, 4d. Small Illustrated Catalogue, 100 pages, free, sd. List of 
60,000 Slides and 300 Lecture Sets, Science eon Views, &c., 6d. ; 


Postage, 2d. Pamphlets Free. W. C. HUGHES. Sprcrauisr, 
Rrewster House, 82 Mortimer Road, Kingsland, N. 


“OPTIMuUs.”” 
CAMERAS, 
LENSES, 
AND HIGH-CLASS 
PHOTO APPARATUS 


Of every description. 
CATALOGUE POST FREE. 


PERKEN, SON & LONDON. 
HARVEY & PEAK 


BY APPOINTMENT TO THE ROYAL INSTITU- 
TION OF GREAT BRITAIN. 


POST OFFICE BRIDGE SETS AND 
DEAD BEAT GALVANOMETERS. 
POTENTIOMETERS. STUDENTS’ 
SPECTROMETERS. SPHEROMETERS. 
INDUCTION COILS A SPECIALITY. 
Sole Makers of Wagg’s Table for X-Ray 


"66 CHARING CROSS ROAD, LONDON, wW.cC. 


Finest Yachting Steamer afloat. No Upper Berths in the ship. 
Sailings :-—July 5, 19 ; August 2, 16. 
Apply to the ALBION S.S. CO., LTD., Newcastle-on-Tyne. 
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ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pot 
Netsukis China, Lacquers, Gongs, Shells, 


Minerals, Rocks, Fossils, Metallic Ores, Rough Precious Stones, &c. 
Collections of above for Prospectors, Mining Engineers, 
Technical Schools, and for Private Study. 

MINERALS FOR ALL PURPOSES. ROCKS FROM NUMEROUS LOCALITIES. FOSSILS 

FROM ALL BRITISH FORMATIONS. 
Precious Stones, Cases, Glass 
T ical Appa , 
‘op Boxes, Geologi Lantern 
ALL LISTS FREE OF 


JAMES R. GREGORY & CO., 
MINERALOGISTS, &c., 
To Science & Art ee & Colonial Museums, &*c. 


i, KELSO PLACE, STANFORD RD., KENSINGTON, W. 


MERCURY PUMPS OF ALL DESCRIPTIONS. 


The illustration shows a three-fall Sprengel 
Pump with McLeod gauge attached, which in- 
strument is indispensable for research work in 
high vacua. The gauge on this pump will measure 
vacua from ‘8 m/m to ‘oooor m/m. Range can be 
as desired. 


A. G. COSSOR, 54 Farringdon Road, E.C. ; 


(CONTRACTOR TO H.M. GOVERNMENT). 


Phcenix Assurance Co., Ltd. 


PHCENIX FIRE OFFICE. | 


{9 LOMBARD ST., E.C:, and 57 CHARING CROSS, S.W. 
ESTABLISHED 1782. 
MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED, 
LIBERAL LOSS SETTLEMENTS. . 
PROMPT PAYMENT OF CLAIMS. 
LOSSES PAID OVER £25,000,000. 


BSTABLISHED 1851. 


BIRKBECK BANK. 


Southampton Buildings, Chancery Lane, London. 
lo DEPOSIT ACCOUNTS loys 
repayable on demand. 2: 
The BIRKBECK ALMANACK, with full particulars, post free. 
FRANCIS RAVENSCROFT, Manager. 


SCIENTIFIC 
APPARATUS 
FOR SCHOOLS. 


LISTS POST 
FREE, 


T. TAMBLYN-WATTS, SETTLE, YORKS. 


VOLUME X. 


NOW READY. 


THE CAMBRIDGE NATURAL HISTORY. 


EDITED BY S. F. HARMER, Sc.D., 


F.R.S., anp A. E,. SHIPLEY, M.A. 


To BE COMPLETED IN TEN VOLUMES, 8vO. PRICE 17S. NET EACH. F 


Volume X.—MAMMALIA. 


By F. E. BEDDARD, M.A., F.R.S., Vice-Secretary and Prosector of the Zoological 


Society of London. 


ALSO READY. 


WoRMS, LEECHES, Sc. 
VOLUME II. (Second Impression). 


Flatworms. By F. W. Gamble, M.Sc. Nemertines. By 
Miss L. SHELDON. Threadworms, &c. By A. E. | 


SuipLey, M.A. Rotifers. By Marcus Harros, M.A. 
Polychaet Worms, By W. BLAXLAND BENHAM, 


D.Sc. Earthworms and Leeches, By F. E. Brp- | 


DARD, M.A., F.R.S. Gephyrea, &c. By A. E. 


SurpLey, M.A. Polyzoa. By S. F. Harmer, Sc.D., 


F.R.S. 
SHELLS. 
VOLUME III. 


Molluses and Brachiopods. By the Rev. A. H. Cooke, 
Suiprey, M.A., and Fy R. C. Resp, M.A. 


INSECTS & CENTIPEDES. 
VOLUME V. (Second Impression). 
Peripatus. By ADAM SEDGWICK, M.A., F.R.S. Myria- 

pods. By F. G. Sinciair, M.A. Insects. Part I. 
By Davin SuarpP, M.A., F.R.S. 

INSECTS. PART It. 
VOLUME VI. (Second Impression). 
Hymenoptera continued (Tubulifera and Aculeata), Coleop- 

tera, Strepsiptera, Lepidoptera, Diptera, Aphanip- 
tera, Thysanoptera, Hemiptera, Anoplura, By 
Davip SuHarp, M.A., F.R.S. 
AMPHIBIA & REPTILES. 
VOLUME VIII. 
By Hans Gapow, M.A., F.R.S. 
BIRDS. 
VOLUME IX. (Second Impression). 
By A. H. Evans, M.A. With numerous Illustrations by G. E. 
LoncE. 


*.* The volume dealing with FISHES and THEIR KINDRED is in the Press, and the remaining two volumes, dealing 
with PROTOZOA (including Sea Anemones, Jelly Fish, Star Fish, &c.); and SPIDERS, SCORPIONS, and CRUSTACEA, 


are in active preparation. 


MACMILLAN AND CO., LIMITED, LONDON. 
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WEACMIILLAN CO.’S List. 


THE WEB OF EMPIRE: 


A DIARY OF THE IMPERIAL TOUR OF THEIR ROYAL 
HIGHNESSES THE DUKE AND DUCHESS OF CORNWALL 
AND YORK IN igor. 


By SIR DONALD MACKENZIE WALLACE, K.C.I.E., K.C.V.O., Assistant Private Secretary to His Royal 
Highness during the Tour. With Illustrations by the CHE VALIER DE MARTINO, M.V.O., and SYDNEY P. HALL, 
M.V.O. Super-royal 8vo. 21s. net. 


NEW AND UNIFORM EDITION OF 


DR. WALLACE’S WORKS. 


DARWINISM: AN EXPOSITION OF | NATURAL SELECTION; & TROPICAL 
THE THEORY OF NATURAL SELECTION. Extra NATURE. Extra Crown 8vo. 75. 6d. 


THE MALAY ARCHIPELAGO. ISLAND LIFE. 


Extra Crown 8vo. 75. 6d. Extra Crown 8vo. 75. 6d. 


STUDIES SCIENTIFIC AND SOCIAL. In 2 Vols. Extra Crown 8vo. 18s. 
CONCLUDING VOLUME NOW READY. 


THE SCIENTIFIC MEMOIRS OF THOMAS HENRY HUXLEY. 


Edited by Sir M. FOSTER, K.C.B., F.R.S., and Professor E. RAY LANKESTER, F.R.S. In 4 vols. 
With Portraits and Illustrations. "Super- royal 8vo. Vol. IV. 30s. net. [Vol. I. 25s. net. ; Vol. II. 30s. net. ; Vol. III. 
30s. net. ] 


. 6d. net. [American Sportsman's Library. 


ON A METHOD OF PREDICTING BY GRAPHICAL CONSTRUCTION 


OCCULTATIONS OF STARS BY THE MOON & SOLAR ECLIPSES 


FOR ANY GIVEN PLACE, TOGETHER WITH MORE RIGOROUS METHODS OF REDUCTION FOR THE 
ACCURATE CALCULATION OF LONGITUDE. 
By FRANCIS CRANMER PENROSE, M.A., F.R.S., F.R.A.S., Litt.D., D.C.L. Second Edition. 4to. 12s. net. 
NEW EDITION NOW READY 
METHODS OF GAS ANALYSIS. By Dr. WALTHER HEMPEL. Translated 
from the Third German Edition and considerably 
enlarged by Professor L. M. DENNIS. Crown 8vo, Ios. net. 


THE PRINCIPLES OF INORGANIC CHEMISTRY. 


By WILHELM OSTWALD. Translated with the Author’s sanction by ALEXANDER FINDLAY, M.A., B.Sc., 
Ph.D. With 122 Figures in the Text. 8vo. 18s. net. 
CHEMICAL NEWS.—‘‘ The general intention of the author has been to make a book of pure chemistry ; regard has been 
paid to the related sciences and arts, only in so far as chemical questions play a part in them ; by this means the student will obtain 
a thorough ‘ grounding ’ in chemistry, and will find it easier to apply his knowledge in later years.’ 


SECOND EDITION NOW READY. 


ESSAYS IN HISTORICAL CHEMISTRY. cr inc 


Government Laboratory, London. 8vo. 12s. net. 
ROYAL COLLEGE OF SCIENCE MAGAZINE.—‘‘The general as well as the scientific reader will glean much 
valuable and interesting information. . . . The book is ceitainly well worth reading, and is very heartily recommended.” 


ECOND EDITION REVISED NOW READY. 


PRACTICAL BOTANY FOR BEGINNERS. 


By Professor F. Oo. BOWER, $Sc.D., F.R.S., and D. Ts GWYNNE-VAUGHAN, M.A. Globe 8vo. 
NATURE.—“ This excellent little book appears in a second edition after being subjected to a careful revision. . . . 
book is already so well known that it is unnecessary to emphasise the careful arrangement of subject and the clear descriptions 

which characterise it.’ 


SECOND EDITION NOW READY. 


ELEMENTARY TREATISE ON KINEMATICS & DYNAMICS. 


By Professor JAMES GORDON MACGREGOR, M.A., D.Sc., LL.D., &c. Crown 8vo. 105. 60. 
MACMILLAN AND CO., LIMITED, LONDON, 
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COLLECTIONS OF 


MINERALS, ROCKS or FOSSILS 


to illustrate the leading Text-books on 


GEOLOGY, PHYSIOGRAPHY and MINERALOGY. 
50 Specimens in Box, 12/6 ; 100 do., 21/=; 200 do., 42/= 
A large Stock of Minerals, Rocks, Fossils and Microscopic Objects 
Or Sé 10%. 
CATALOGUES GRATIS. 
Geologists’ Hammers, Cabinets, Card Trays, Glass-capped Boxes, &c., 


&c., always in stack. 


THOMAS D. RUSSELL, 
78 NEWGATE STREET, LONDON, E.C 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, S: Diatoms, Amoeba, Arcella, Actinospherium, 
other ‘Specimens of Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection 
THOMAS BOLTON, 


25 BALSALL HEATH ROAD, BIRMINGHAM. 


tion purposes. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 


The following animals can always be supplied, either living 
or preserved by the best methods :— 


Clava, Obelia, Sertularia; Actinia, Tealia, Alay 
Hormiphora (preserved) ; Leptoplan a; Lineas, Amp! iperes ; 


Aphrodite, _ wore Lanice, Terebella ; "Lepas, Balanus, Gammarus. 
ge . is, Nebal inus; Patella, Buccinum, Eledone, Pectens 
Asterias, inus ; Ascidia, Salpa 


bia, Pedic Raia, &c.. 
For prices and more detailed to 
Biological Laboratory, Plymouth. 


THE MOST NUTRITIOUS, 


EPPS’S 


GRATEFUL—COMFORTING. 


COCOA 


RREAKFAST—SUPPER. 


THE DIRECTOR. 


HOLLOWAY’S 


OINTMENT 


Cures Old Wounds, Sores, Boils, Stiff Joints, 
Sprains, Burns, a Sore Throat, Quinsy, 
- 


NEW SYSTEMATIC COLLECTION OF 
335 ROCKS AND THIN SECTIONS, 


according to H. Rosensuscu, “ Elemente der Gesteinslehre.” 
Il. Aufi, Stuttgart, rgor. 

This coll , A, isan of the former one of 250 rocks and thin 
sections ; but there are some changes of importance : firstly, a great number 
of new and interestin types of#pocks have been added or exchanged 
for others ; secondly, as the ‘* der G hre” are not only a 
treatise on macsive rocks .h also on the sedimentary and the 
crystalline schists, this collection also contains the most important 
types of these families of rocks. Great care has been taken to select only 
such rocks which clearly show all the characteristics of the ty, 

Again, we have also selected out of this collection two smaller ones, 
B and C, of 250 and 165 specimens respectively. 


The prices are as follows: 


A. 335 specimens of rocks ... « £19 0 oO 
335 thin sections, in elegant case we £22 0 0 
B. 250 specimens of rocks ... ww. £13 10 © 
250 thin sections, in elegant case . £15 10 0 
265 s: of rocks ... 48 


165 thin sections, in elegant case £10 
In the same pen as before, to each collection will be “added a Y prineed 
description (about 140 pages) of the macroscopical and microscopical 
features of each work, containing also a description of the petrographical 
microscope for the use of students. 


COLLECTIONS OF MINERALS, FOSSILS, METEORITES, 
PURCHASED FOR CASH OR EXCHANGED. 


Dr. F. KRANTZ, 


RHENISH MINERAL OFFICE, BONN-ON-RHINE, GERMANY. 
ESTABLISHED 1833. 


WATKINS & DONCASTER, 


NATURALISTS, 


AND MANUFACTURERS OF 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ E@G8 AND SKINS, AND ALL 
BRANCHES OF NATURAL HISTORY. 


SPECIAL SHOW-ROOM FOR CABINETS. 
Be Our Catalogue (96 pp.) Post free on application. 


N.B.—F Excell a of Cabinets d 
Apparatus, references. are permitted distingvished 
patrons, Museums, Colleges, &e. sas 

A LARGE STOCK OF INSECTS, BIRDS’ EGGs 

AND SKINS. 
Birds, Mammals, &c., Preserved ong, ies Mounted by First-class Workmen 
true to 


All Books and Publications on Natural History supplied. 


36 STRAND, LONDON, W.C. 
(Five Doors from Charing Cross.) 


MINERALOGY. 


Mr. Hensow has just purchased a chased a fine Collect Collection of Minerals, in which 
is included some good Meteorites, very fine, Leadhillites, Phosgenite, 
Lanarkite, &c., &c., contained in two well-made Cabinets, the drawers of 
which are 17} x 12h X 24, with glass lid covers. 


SAMUEL HENSON, 
97 REGENT STREET, LONDON, W. 


EsTABLISHED 1840. 


SUBSCRIPTIONS TO “NATURE.” 
& 
Quarterly ... 
To ALL PLAcEs ABROAD ae 


NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers ; | Editorial 
ommunications to the Editor. The telegraphic address of NATURE is “ PHUSIS,” LONDON. 


CHARGES FOR ADVERTISEMENTS. 


Per Line after .. wi & 
One Sixteenth Page ....... -o10 


Page 
One Eighth Page, or Quarter Column 
uarter Page, or Half a Column . . 
alfa Page, ora Column. .... 
* The first line being in heavy type is charged for as Two Lines. 


° 


Cheques and Money Orders payable to MACMILLAN & CO., Limited. 


OFFICE: ST. MARTIN’S STREET, LONDON, 


W.c. 
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PWARRIS & BHAM 


“4 


ATWOOD MACHINE (Patent). 
‘OUR ORIGINAL PATTERN- GREATLY. IMPROVED. 
New Release (Patent). Dropping Platform done away with, Aluminium Wheel, Agate Bearings, Extra Weights. This 
machine is now a practical Instrument, and with each a Certificate is given, together with a Pamphlet of Experiments. 
PRICE COMPLETE £4 15s. NET. ‘ 


PHILIP HARRIS & CO., Lim... BIRMINGHAM and DUBLIN. 
ENGINES. 
GREAT REDUCTION 
IN GAS 
CONSUMED. 


RECENTLY 
REMODELLED. 


Crossley’s Portable Oil Engine 
received the FIRST PRIZE 
at the Royal Agricultural 
Show, Cardiff, June, 1901. 


(Represents J type in Oil or 
Gas, giving about 
14 effective horse power.) 


ENGINES DELIVERED.—Up to 
o the end of 1901, 42,873 engines 
- have been delivered, representing 
695,969 B.HP. 


| | WATSON’S NEW MICROSCOPE, 
The “HOLOS” FRAM. 


COMPREHENSIVE. EFFICIENT. LOW PRICE. 


The celebrated Fram Microscope, with the addition of complete Mechanical Stage and Compound Substag 
; Finest workmanship. Price with one Eyepiece, 
Set F 41.-HOLOS FRAM Stand, with two Eyepieces, 1 in., and 1/6 in., Objectives, Abbe Illuminator with Iris 
; diaphragm, and Mahogany Case, £12 5s. 
TWO SPEED FINE ADJUSTMENTS. 
THE MALES-WATSON. An entirely new double lever device (patented). 
THE SPINDLE MILLED HEAD. The simplest and cheapest pattern. 
For particulars of the above, also for descriptions of the latest and best Condensers, Objectives, 
Eyepieces and Accessories for the’ Microscope, send for Catalogue No. 2, post free on application. 


Watson's Catalogue of Objects for the Microscope (No. 3) is the most complete 
in the world, post free on application. 


W. WATSON & SONS (Zseaécésaea 1837), 313 HIGH HOLBORN, LONDON, W.C. 


» TGs, Branches: 16 Forrest Roap, EpinsurGu. And 78 Swanston Street, Melbourne, Australia. 
anti Opticians to H.M. Government. 


THE NEW STIGMATIC LENS. 


SERIES Il. F/6. 


BRITISH DESIGN AND WoOREKMANSHEIP. 
Is the best All-round Lens for either Professional or Amateur use. 

Each lens will give perfect definition with /u// aper‘ure to the extreme corners of the plate 
it is sold to cover ; with smaller stops it will cover at least two sizes larger, giving perfect sharp- 
ness all over the plate, and’ thus becoming a wide-angle lens of the highest excellence. Either 
combination may be used separately, giving foci of about 14 and 2 times the length of that of 
the lens when used intact. The advantage of thus being able to choose the best point of view, 
irrespective of distance, will be at once apparent to the artistic worker. 

EQUIVALENT TO FOUR LENSES AT THE PRICE OF ONE. 


Eleven Sizes are now ready, from 3} to 18 inches eq. focus. 


CATALOGUE OF HIGH-CLASS CAMERAS AND LENSES, POST FREE. 


J.H.DALLMEYER, Ltd., 25 NEWMAN ST, OXFORD ST., LONDON, W. 


Immediate. delivery for Stock 
Sizes of Engines. 


Printed by KicHaRp CLay AND Sons, Limrrep, at 7 & 8 Bread Street Hii!, Queen Victoria Street, in the City of London, and published by MacmILtaN 
anv Co., Limrrep, at St. Martin’s Street, London, W.C., and ‘THe Company, 66 Fifth Avenue, New York. —Tuurspay, June 12, 190% 
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A WEEKLY ILLUSTRATED. JOURNAL OF SCIENCE. 


«“ Ti 0 the solid ground 
Of Nature trusts the mind which builds for aye.”—WoRDSWORTH. 


No. 1703, VOL. 66] THURSDAY, JUNE 109, 1902. [PRICE SIXPENCE. 


Registered as a Newspaper at the General Post Office.) , {All Rights are Reserved. 


PRACTICAL NOTES ON TELEPHOTOCRAPHY. 


FOR LIME-LIGHT, TO ATTACH TO ANY LANTERN. | 


BO PAGES, 50 PAGES, 


BOUND, 
6d. 


ILLUSTRATED. CATALOGUE, SIX STAMPS. 


NEWTON. & CO., 
T 
By Royal Warrant Opticians, &c., to His Majetsy the King, THE BOVE WORK GRATIS ON RECEIPT OF STAMP 


3 FLEET STREET, LONDON. R. & J. BECK, Ltd.,.68 CORNHILL, E.C. 


MODEL 
FOR PRACTICAL DEMONSTRATION. "| IMPROVED PATTERN. 


THE TRUE TIME - WITHOUT. CALCULATION. 


pesomupi CIRCULAR POST FREE.) : Full description and price pest free on application the Sole Makers— 


JOHN J. GRIFFIN & SONS, Ltp. © NEGRETTI & ZAMBRA, 


20-26 SARDINIA STREET, LINCOLN’S INN FIELDS, 38 HOLBORN VIADUCT, E.C. 
LONDON, W.C. Brancugs : 45 CORNHILL; 122 REGENT STREET. 
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NOTICE. 


In consequence of the CORONATION HOLIDAYS, 


NATURE 


Of NEXT WEEK will be published on WEDNESDAY 
instead of THURSDAY. 


Advertisements intended for this issue must reach the 
Publishers by, at latest, the First Post of Tuzspay, JUNE 24. 


OFFICE OF ‘* NATURE,” 
ST. MARTIN’S STREET, LONDON, W.C. 


BOROUGH OF WEST BROMWICH. 


The Municipal Technical Instruction Committee of the above Borough 
require the services of the following Assistant Teachers for their new Day 
Technical School :— 


1. A SCIENCE MASTER, well qualified in Chemistry and Mathe- 
matics. Must be a graduate and have had experience in similar 
Schools. Salary, £150 per annum, to include not more than two 
evenings’ work per week in the Evening Science School. 

2. AMODERN LANGUAGE MASTER, able to teach conversationally 
French and German. One who has had training abroad preferred. 
Salary, £140 per annum, to include not more than two evenings’ 
work per week in the Evening Science School. 

3. A LADY ASSISTANT, with experience in Science School work. 
Qualified to teach Mathematics, Botany, Physiology and Hygiene. 
Salary, £100 per annum. 

4 A MALE CERTIFICATED TEACHER, preferably with univer- 
sity qualifications. Some Science qualifications a recommendation. 
Salary, £90 per annum. 


GUY’S HOSPITAL. 
ENTRANCE SCHOLARSHIPS, to be competed for in September 


1902. 

TWO OPEN SCHOLARSHIPS in ARTS, one of the value of £100, 
open to Candidates under 20 years of age, and one of £50, open to Canii- 
dates under 25 years of age. 

= OPEN SCHOLARSHIPS in SCIENCE, one of the value of 
4150, and another of £60, open to Candidates under 25 rs of age. 

NE OPEN SCHOLARSHIP for University Students who have com- 
pleted their Study of Anatomy and Physiology, of the value of £50. 

Full particulars may be obtained on application to the Dean, Guy's 
Hospital, London Bridge, S.E. 


EDINBURGH and EAST OF SCOTLAND 
COLLEGE OF AGRICULTURE. 


SESSION 1902-1903—OCTOBER TO MARCH. 


For PROSPECTUS showing scheme for THREE WINTERS 
COURSE OF STUDY qualifying for (a) National Diploma, (8) Forestry 
Certificate, (c) Examinations of Surveyors’ Institution, (p) B.Sc. in Uni- 
versity. Also SYLLABUS of Short Courses for Farmers and for County 
Lectures, apply to W. Scorr STevenson, Secretary, India Building,, 
Edinburgh. 


CITY OF BIRMINGHAM. 
MUNICIPAL TECHNICAL SCHOOL. 


The Corporation require the services, from September 1 next, for the 
Technical Day School, of an ASSISTANT MASTER in ENGINEER. 
ING and MATHEMATICAL SUBJECTS. Salary, £125 per annum. 

The latest date for sending in applications is June 30. 

Full particulars and Form of Application will be forwarded on applica- 


tion to é 4 
Offices of the School, GEO. MELLOR, 
Suffolk Street, Secre 
June 3, 1902. 


GOSPORT AND ALVERSTOKE 
TECHNICAL SCHOOL. 
Head Master—LESLIE C. KEATING, B.A. 


Required, to commence duties early in September next, A SCIENCE 
MASTER. Chief subjects, General and Mechanical Physics, Mechanical 
Drawing. Salary, £140 per annum. AN ASSISTANT MASTER for 
ordinary Form and Commercial subjects. Salary, £120 per annum. 

Applications must be received by the Head Master not later than 
Saturday, June 28 next. 

Further particulars may be obtained from S. Woopman, Clerk to the 
Governors, 137 High Street, Gosport. 


tary. 


m 
5. A CERTIFICATED MISTRESS, qualified to teach El y 
Mathematics. Preferably with university qualifications. Salary, 
480 per annum. 

Applications, with copies of not more than three recent testimonials, must 
be received by July 9, 1902, and should be addressed to the HEAD MASTER 
of the Day Technical School, The Institute, West Bromwich. 

T. GILBERT GRIFFITHS, 
Secretary. 


WANDSWORTH TECHNICAL 
INSTITUTE. 


The Governors of the Wandsworth Technical Institute are prepared to 
receive applications for the post of PRINCIPAL, in consequence of the 
acceptance by the Principal of a more important position. 

The ee will be directly responsible for the organisation and de- 
velopment of the work of the Institute, and will be expected himself to 
Lecture in one Departinent at least. 

There is a Day Science School and a Domestic Economy School in con- 
nection with the Institute, in addition to the usual Evening Classes in 
Science, Technology, Trade and Commercial Subjects. 

The commencing salary has been fixed at £400 per annum. The duties 
and remuneration will begin on September 1, 1902. 

Applications must be made on forms which can be obtained from the 
Honorary Secretary, Mr. A. R. Griptey, 4 Galveston Road, Putney, 
$.W., from whom further information respecting the post can be obtained. 
Applications must be received by him not later than ro a.m. on Monday, 
June 30, 1902. 


BOROUGH OF SHREWSBURY. 


SCIENCE MASTER.-—The Technical Instruction Committee of the 
Borough of Shrewsbury are prepared to appoint a Science Master to com- 
amence duties about September 10, with liberty to accept employment under 
the County Council and to undertake such other teaching duties as may be 
approved by the Committee. Salary, £120 a year, with 480 guaranteed 
in respect of other employment for two years, making £200 a year. 

“; to be qualified to teach Theoretical and Practical Chemistry 
and Mathematics, and not to exceed 35 years in age. 

_ Applications (marked ‘‘ Science”) stating experience and qualifications 
(including qualifications to teach other Science subjects), with copies of 
three testimonials, should be sent to the undersigned not later than July 7: 

Personal canvassing will disqualify. 

J. WILLIAMS, Secretary. 


Guildhall, Shrewsbury, June 3, 1902. 


UNIVERSITY COLLEGE, BRISTOL. 


The Council invite applications for the DEMONSTRATORSHIP in 
ENGINEERING. 

Candidates must have had workshop experience and training, and must 
possess a knowledge of Electrical Methods and Machinery. 

The Demonstrator will be expected to take charge of the Engineering 
Laboratories, to assist in the Mechanical Drawing and Electrical Engin- 
eering Cla sses. 

Salary, £120 per annum. 

Applications to be sént in by July 4 to the undersigned, from whom 
Sovtine particulars may be obtained. 

JAMES RAFTER, 
Registrar and Secretary. 


BRUNT’S TECHNICAL SCHOOL, 
MANSFIELD. 


TWO ASSISTANTS Wanted in the above School of Science after the 
Midsummer holidays. 

1. Principal Subject, Mathematics. 

2 ’ ” work. 
In either case Science Subject I. or Shorthand would be a recommenda- 
tion. 

Salary, £90 to £100 per annum. 

Apply, stating age, experience, qualifi 


and refe to 
C. E. STACEY, B.A., B.Sc. 


QUEEN’S COLLEGES, IRELAND. 


The DUNVILLE PROFESSORSHIP of PHYSIOLOGY in the 
Queen's College, Belfast, being now Vacant, Candidates for that Office 
are requested to forward copies of their testimonials to the UNvER 
Secretary, Dublin Castle, on or before the sth day of July next, in 
order that same may be submitted to His Excellency the Lord Lieutenant. 

The gentleman who may be selected must be prepared to enter on the 
duties of the Office on the rst day of October next. 

Dublin Castle, June 12, 1902. 


QUEEN’S COLLEGES, IRELAND. 


The PROFESSORSHIP of NATURAL HISTORY in the Queen's 
College, Belfast, being now vacant, Candidates for that Office are requested 
to forward copies of their testimonials to the UnpeR Secretary, Dublin 
Castle, on or before the sth day of July next, in order that the same may be 
submitted to His Excellency the Lord Lieutenant. 

The gentleman who may be selected must be prepared to enter on the 
duties of the Office on the 5th day of October next. 

Dublin Castle, June 12, 1902. 
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BARGAINS IN SCIENTIFIG BOOKS. 


MASSEE (GEORGE), A MONOGRAPH 


OF THE MYXOGASTRES, with Indices of Genera and of Species, and 
12 large Plates containing 313 accurately coloured Figures of Fungi, 
with descriptions. Royal 8vo, Cloth. (Pub. 18s. net.) 9s. 

‘‘ He has fully acquainted himself with the literature of the subject, and 
has made many personal observations on the structure, and, in some cases, 
on the life-history, of various types. He is thus able to bring to bear on 
the discussion of the problems that claim consideration a wide and varied 
knowledge ; with the result that the book is indispensable to every student 
of the Myxogastres. The twelve plates, bearing 313 coloured figures by 
Mr. Massee himself, call for — ion as a valuabl i to 
students of the Myxogastres. They deserve high praise for their accuracy 
and execution.” —Nature. 

‘Supplies a want acutely felt. Its merits are of a high order, and it is 
one of the most important contributions to systematic natural science which 
have lately apr d.”— Westminster Review. 


CAMPBELL (D. H.), THE STRUCTURE 
AND DEVELOPMENT OF THE MOSSES AND FERNS 
ARCHEGONIAT#). By DOUGLAS HOUGHTON CAMP- 

ELL, Ph.D. Fully Illustrated, Medium 8vo, Cloth. (Pub. 14s. 
net.) 48, 4d. 

“This is the most im it contribution to the morphology of the 
archegoniate plants which has appeared since their recognition as a well- 
marked group. Dr. Campbell toa e extent reinvestigated the 
group, and his book embodies the results of his very extensive original 
researches.” —Guardian. 


MEYRICK (E.), A HANDBOOK OF 
BRITISH LEPIDOPTERA. By EDWARD MEYRICK, B.A., 
F.Z.S., F.E.S., Assistant Master at Marlborough College. Extra 
Crown 8vo. (Pub. ros. 6d. net, Macmillan.) 3s. 4d. 

“This book cannot fail to afford great assistance to the student who 
desires to recognise and identify his specimens without the ~~, A 
comparing them with named examples. It is without exception the t 
class-book that has yet appeared for imparting real sound knowledge of 
structure, evolution, and classification.”—Zatomologist's Monthly Maga- 
zine. 


Post FREE IN THE UniTED 


H. J. GLAISHER, New and Remainder Bookseller, 
57 WicMorE STREET, LONDON, W. 
DS” Catalogues post free on application. 


SWINDON AND NORTH WILTS 
TECHNICAL SCHOOL. 
Principal: H. BOTTOMLEY KNOWLES, M.A (Oxon.). 

The Committee require the services of an ASSISTANT MISTRESS at 
acommencing salary of £100 for the Secondary School, to teach chiefly 
Hygiene and Physiology. Laboratory experience is essential. Ability to 
teach Botany and general subjects will be a qualification. The appointment 
will date from September 1. 

Forms of application, which must be returned not later than July 7, may 
be obtained from the SEcRETARY, Technical School, Swindon. 

JAS. S. PROTHEROE, Secretary. 


June 17, 1902. 


MIDDLESBROUGH HIGH SCHOOL. 


WANTED, a SENIOR SCIENCE MASTER to take THEO: and 
PRAC. CHEMISTRY (Organic and Inorganic) and PHYSICS in the 
HIGH SCHOOL and MUNICIPAL TECHNICAL CLASSES, and to 
supervise equipment of new Physical and Electrical Laboratories. Salary, 
4220 per annum. Further particulars may be had by forwarding a stamped 
addressed envelope to HEAD Master, High School, Middlesbrough. 


DEWSBURY TECHNICAL SCHOOL. 


WANTED for September, an ASSISTANT SCIENCE MASTER 
(Chemistry, Physics, Physiography, Theoretical and Practical). Day and 


Evening work: Salary commencing at £120. 
p_\pply, with recent Testimonials, not later than Monday, June 30, to 


Lag, Secretary. 


ENTRANCE EXAMINATIONS for the 


MASSACHUSETTS INSTITUTE of TECHNOLOGY, sosros, . 


MASS., U.S.A., will be held in London on June 23and 24. For fu 

particulars of the requirements for admission and Courses of Study, 
apply to Ropert S. Batt, A.M.I.C.E., 6 St. Ann’s Villas, Royal 
Crescent, Holland Park Avenue, London, W. 


HOLDERS OF D.Sc. and Equivalent 
Degrees who may be willing to WRITE ARTICLES for a New Work 
on NATURAL PHILOSOPHY are invited to communicate with 
““M.M.,” 660, Deacon’s Advertising Offices, Leadenhall Street, E.C. 


MR. R. A. BUDDICOM, B.A.Oxon., F.G.S., 


Curator lately resigned of the Plymouth Museum and Art Gallery, acts 
as Consultant in Designing Museum Buildings, Cases, Collections.— 


MARINE LABORATORY 
FOR SALE. 


PRICE £320. THE JERSEY BIOLOGI- 
CAL LABORATORY AND AQUARIUM, erected 1892 at a cost of 
= For particulars, apply to Messrs. Bors AND Bots, Solicitors, 


PHOTOMICROGRAPHY. i 


Advertiser, experienced, with complete Apparatus, offers his services to 
Manufacturers, Steel Works, Institutions, turers, &c. High Power 
and Three-Colour Work. Research @ speciality. Moderate charges.— 
Address “ Micro,” Nature Office. ‘ 


COACHING. 


CHEMISTRY, PHYSICS, BOTANY, GEOLOGY and PHYSIOLOGY 
for MEDICAL, UNIVERSITY and other EXAMINATIONS. 
For particulars apply to R. Cc. T. EVANS, 
9 Heathcote Street, Gray's Inn Road, W.C. 
BRITISH MUSEUM. 


The British Museum (Bloomsbury) and the Natural History Museum 
(Cromwell Road) will be closed on Thursday and Friday, June 26 and 27. 


British Museum, E. MAUNDE THOMPSON, 
June 16, 1902. Director and Principal Librarian. 


LYTHAM, LANCS.—Good Furnished 


HOWSE TO LET FOR LONG VACATION. Moderate Terms, 
Apply, W. A. Dawson, 63 Bow Lane, Preston. 


ZINC FREE 
FROM ARSENIC. 


SEND FOR SAMPLE AND PRICE. 


F. E. BECKER & CO., 33-37 HATTON WALL, 
(W. & J. George, Lid., Successors.) LONDON, E.Cc, 


NOW READY. 
A NEW 
CAMERA FOR 


NATURAL COLOUR PHOTOGRAPHY, 


Taking the three negatives SIMULTANEOUSLY by 
ONE EXPOSURE withonlyONE LENS. Exposures 
required from two seconds upwards. 


PRICES FROM £17, 


The Sanger Shepherd process of Natural Colour 

Photography is the only simple and reliable one, based - 

upon sound scientific principles, for obtaining photo- 

graphs of any object in its natural colours, faithfully repro- 
: ducing every shade and tint. 

All Apparatus and Materials supplied ready for use. 


MPLETE TFI FOR STANDARD 
Ize LANTERN SLIDES. from £2 10 


é THREE COLOUR FILTERS from 15/- per Set. 
; APPARATUS AND MATERIALS FOR 
Orthochromatic Photography & Photo-micrography. 


SANGER SHEPHERD & CO., 


FACTORY AND OFFICES: 5, 6 & 7 Gray’s INN PASSAGE, 
Rep Lion Street, Lonpon, W.C. 


Notse.—Gray’s Inn Passage is the second turning on the right in Red Lion 


17 Craven Hill Gardens, Hyde Park, W. 


Street, coming from Hol 
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COERZ 
DOUBLE 
ANASTIGMATS 


iif The finest of Photographic 
i) { Lenses, suit every requirement of the 
scientific photographer. 


For definition and covering 
power these lenses are 
unexcelled. 


GOERZ 
DOUBLE ANASTIGMATS 


are made in several different series varying in 
rapidity from F. 4.5 to F. 22. 
OBTAINABLE OF EVERY GOOD PHOTOGRAPHIC DEALER. 


Series 1 B.F. 4.5 to 


FP. §.§. 


Particulars free on application, if ‘‘Nature’’ is 
mentioned, to 


C. P. GOERZ, 


FIELD,STUDIO, ano 
ROSS HAND CAMERAS. 


A UNIQUE SELECTION 
for every department 
of Photography in the 
Studio and Out of 
Doors. The most PER- 
FECT MODELS and 
Finest Workmanship, 
Fitted with the Cele- 
brated ROSS, ROSS- 
ZEISS, or ROSS-GOERZ 
LENSES. 


SCIENCE 
ORDINARY PROJECTION 


AND 


ENLARGING LANTERNS, 
ARC LAMPS, 
LIME-LICHT JETS, 


&e., 
GIVING THE MOST 
PERFECT RESULTS. 


ILLUSTRATED PRICE LISTS FREE. 


ROSS, Ltd., Manufacturing Opticians (‘[$s0.) 
ill, NEW BOND STREET, LONDON, W., axo 

3l, COCKSPUR STREET, CHARING CROSS, S.W. 

SOLE ENGLISH MAKERS OF ZEISS AND GOERZ L ENSES. 


X-RAY APPARATUS 


Or THE HIGHEST QUALITY anp FINISH on ty. 
As supplied by us to H.M. Government and the leading Hospitals 
and X-Ray Workers throughout the World. 


We are the ACTUAL MANUFACTURERS, and 
Guarantee every Coil against breaking down. 
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N.B.—Our INDUCTION COILS and APPARATUS are not only less 
costly than other makers’, but give results unexcelled by any of them. 


pe Catt or WRITE FoR ouR ILLUSTRATED List, wiTH TESTIMONIALS 
AND ILLUSTRATED INSTRUCTIONS UPON HOW TO WORK. Post 
FREE TO Reapers or Nature.” 


HARRY W. COX, Lt, 
9, 10 & 1 CURSITOR STREET, CHANCERY LANE, LONDON. 


CROMPTON & CO., Ltd., 


ARC WORKS, CHELMSFORD. 


Makers of Potentiometers, Reflecting Gal- 


vanometers, Standard Resistances for 
Measurement of Currents, Voltmeters, 
Amperemeters, Resistance Boxes, and other - 
Electrical Instruments of precision. The 
Potentiometer is recognised as the most 
direct means of referring the measure- 
ments of continuous currents to the 
Standard Resistance and the Clark cell. 
The Crompton form of Potentiometer is 
widely used, and highly recommended by 
scientific and engineering teachers. 


A DESCRIPTIVE PAMPHLET WILL BE SENT ON 
APPLICATION. 
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The CAMBRIDGE SCIENTIFIC INSTRUMENT C0., Ltd. 
DUDDELL’S Patent PORTABLE OSCILLOGRAPH. 


This Instrument has been designed to supply the want felt by engineers 
for a Portable Instrument which will enable them to examine the Wave 
Forms of an Alternating Current without the necessity of using an Arc 
Lamp, Synchronous Motor, &c. An Incandescent Lamp is used as the 
Source of Light, and the Wave Forms are observed in a Mirror rotated by 


hand. 
PRICE CSO. 


Write for our New Catalogue of Physical and Electrical Instruments to— 


INSTRUMENT CoO., CAMBRIDGE. 


LIMITED. 


HIGH-CLASS SURVEYING 


AND 


DRAWING NG INSTRUMENTS. 
Highest Awards in all Competitions. 
Two Gold Medals. 
PROFESSOR FULLER’S 
CALCULATOR, 


500 inch log- line on , 
PRICE ... £3 


GREAT TURNSTILE, HOLBORN, LONDON. 


W.F. STANLEY &.CO., 


MARCONI'S 
WIRELESS TELEGRAPH CO. 


LTD. 
MANUFACTURERS OF 


HIGH-CLASS 


10 inch INDUCTION COILS. 


SPECIALLY RECOMMENDED FOR X-RAY WORK. 


These Coils are of the highest efficiency and 

are not liable to get out of order. They can be 

supplied with or without vibrating break, and with 

discharge rods fitted with horizontal adjustment, 

or with ball socket adjustment, at the option 
of the purchaser. 


FOR PRICES AND PARTICULARS APPLY TO 
18 FINCH LANE, LONDON,E.C. 


For Photography, Unsurpassed for fine definition 


Coxe [ENses 


Srovcwtow Street Woens LEICESTER, 
ane LONDON, W, 


THE SPECTROSCOPIC CAMERA. 


Designed by A. A. K. Tatient, F.R.P.S. 
’ Fitted wiih THORP’S DIFFRACTION PRISM 
GRATING. Price £3 3s. complete. 
‘6 Invaluable for all Spectroscopic Tests. Handy, 
Simple, Accurate. 
Manufactured solely by 


PENROSE a co., 
iFARRINGDON ROAD, E.C. 


TO SCHOOLS & COLLEGES 


(Special discount to same for all School 
Requisites.) 
THE NEW APPROVED 


WINCHESTER PREPARATORY SET 
of DRAWING INSTRUMENTS, 78/- doz. 
Sample sent by return on application to 
SOLE_MAKERS,_ 


ASTON & MANDER, 61 OLD COMPTON ST., LONDON, W. 


JENA LABORATORY GLASSWARE. 


BOILING FLASKS, BEAKERS. 
RETORTS, TEST 1 TUBES. TUBING 
FOR EXPLO CES, 
COMPOUND TUBING (D.R.P.) 
Resisting in.a high degree sudden 
changes of temperature and the 
action of corrosive chemicals. 


YENDY Combustion Tubing for Elemen- 
SCHOTT & GEN. G/assworks, Jena (GERMANY). 
The Jena Glasses are, in the U.K., on sale with : 
& Co., 14 Cross Street, Hatton Garden, 
Dublin. Messrs. A. GALLENKAMP & 


Messrs. PHILIP HARRIS & Co., Co., Ltd.. te ao Sun Street, 
Ltd., 179 Great Brunswick Street. M Meme E. BECKER & Co.’s 


Leeds. Successors, to 34, Hatton 


Wall, Hatton 
Messrs. REYNOLDS & BRAN- J 
SON, Ltd., 14 Commercial Street. Messrs. GRIFFIN & 


Street, Lincoln's Inn Fields, 


Manchester. 


Messrs. FREDK. JACKSON & Mesers. TOWNSON & MERCER, 
Co., 14 Cross Street. 34 Camomile Street, E.C. 
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WIEACIMWILLAN LIST. 


THE WEB OF EMPIRE: 


A DIARY OF THE IMPERIAL TOUR OF THEIR ROYAL 
HIGHNESSES THE DUKE AND DUCHESS OF CORNWALL 
AND YORK IN sgoor. 


By SIR DONALD MACKENZIE WALLACE, K.C.I.E., K.C.V.O., Assistant Private Secretary to His Royal 
Highness during the Tour, With Illustrations  f the CHEVALIER DE MARTINO, M.V.O., and SYDNEY P. HALL, 
M.V.O. Super-royal 8vo. 21s. net. 


VOLUME X. NOW READY. 


THE CAMBRIDGE NATURAL HISTORY. 
Yolume X—MAMMALIA. 


By F. E. BEDDARD, M.A., F.R.S., Vice-Secretary and Prosector of the Zoological 
Society of London, 


ILLUSTRATED. 8vo. 17s. net. 


NEW AND UNIFORM EDITION OF 


WALLACE’S WORKS. 


DARWINISM: AN EXPOSITION OF | NATURAL SELECTION ; & TROPICAL 


THE THEORY OF NATURAL SELECTION. Extra NATURE. Extra Crown 8vo. 7s, 6d. 
THE MALAY ARCHIPELAGO. ISLAND LIFE. 


Extra Crown 8vo. 7s. 6d. Extra Crown 8vo. 75. 6d. 


STUDIES SCIENTIFIC AND SOCIAL. In 2 Vols. Extra Crown 8vo. 18s 
METALLOGRAPHY: AN INTRODUCTION TO THE STUDY 


oF THE STRUCTURE OF METALS, CHIEFLY BY THE AID OF THE MICROSCOPE. By ARTHUR 
H. HIORNS, Head of Department, Birmingham School. Globe 8vo. 6s. 
OND EDITION NOW REA 


ON A METHOD OF PREDICTING BY GRAPHICAL CONSTRUCTION 


OCCULTATIONS OF STARS BY THE MOON & SOLAR ECLIPSES 


FOR ANY GIVEN PLACE, TOGETHER WITH MORE RIGOROUS METHODS OF REDUCTION FOR THE 
ACCURATE CALCULATION OF LONGITUDE. 


By FRANCIS CRANMER PENROSE, M.A., F.R.S., F.R.A.S., Litt.D., D.C.L. Second Edition. 4to. 125. net. 
NATURE,—“* The very full explanation of the principle "involved, the details of the working out of each case in point, the 
tables to facilitate the necessary computations, and the skeleton forms for actual practice, will all be found sufficiently clear to enable 


the worker to understand the practical use of the method.” 
NEW EDITION NOW READY. 


METHODS OF GAS ANALYSIS. Geman ant” considesth 
enlarged by Professor L. M. Crown 8vo, 10s. net. 
ECOND EDITION REVISED NOW READY. 


PRACTICAL BOTANY FOR BEGINNERS. 


By Professor F. O. BOWER, Sc.D., F.R.S., and D. T. GWYNNE-VAUGHAN, M.A. Globe 8vo. 35. 6d. 
NATURE.—* This excellent little book appears ina second edition after being subjected to a careful revision. . The 
book is already so well known that it is unnecessary to emphasise the careful arrangement of subject and the clear descriptions 


which characterise it.” 
ECOND EDITION NOW READY. 


ELEMENTARY TREATISE ON KINEMATICS & DYNAMICS. 


By Professor JAMES GORDON MACGREGOR, M.A., D.Sc., LL.D., &c. Crown 8vo. tos 


PRINCIPLES of SANITARY SCIENCE & the PUBLIC HEALTH. 


~_ special reference to the Causation andé Prevention of Infectious Diseases. By Professor W. T. SEDGWICK, 
h.D. With Maps and Plans. 8vo. 12s. 6d. net. 


MACMILLAN AND CO., LIMITED, LONDON, 
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Phoenix Assurance Co., Ltd. 


PHGENIX FIRE OFFICE, 


19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
EsTABLISHED 1782. 


MODERATE RATES. ABSOLUTE SHCURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 


LOSSES PAID OVER £25,000,000. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Desmids, Diatoms, Amoeba, Arcella, Actinospharium, 
veces, tentor, ra, Floscularia, Stephanoceros, Melicerta, and many 
other Specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


Volvox, Spi 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 


The following animals can Sangs & be supplied, either living 
or preserved by the best methods : 
Sycon ; Clava, Obelia, Sertularia; Actiale, Tealia, 
onium ; Hormiphora (preserved) ; Leptoplana ; Lineus, iporus ; 
ae Arenicola, Lanice, Terebella; Lepas, Balanus, Gammarus, 
is, Nebalia, Carcinus; Patella, Buccinum, Eledone, qo 
isia, Pedicellina, Holothuria, Asterias, Echinus; Ascidia, Sa 
(preserved), Scyllium, Raia, &c.. &c. 
For prices and more detailed lists apply to 


Biological Laboratory, Plymouth. THE DIRECTOR. 


THE MOST NUTRITIOUS. 


EPPS’S 


GRATEFUL—COMFORTING, 


COCOA 


BREAKFAST—SUPPER. 


HOLLOWAY’S 
PILLS 


Are invaluable for Indigestion, Biliousness, 
Headache, Heartburn & Fluctuating Appetite 


WATKINS & DONCASTER, 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ EGGS AND SKINS, AND ALL 
BRANCHES OF NATURAL HISTORY. 


SPECIAL SHOW-ROOM FOR CABINETS. 


De Our Catalogue (96 pp.) Post free on application. 
N.B.—For Excellence and Superiority of of Cabinets and 
Apparatus, references are permit distinguished 
patrons, Museums, Colleges, &c. 
A LARGE STOCK OF INSECTS, BIRDS’ EGGS 
AND SKINS. 
Birds, Mammals, &c., Preserved and Mounted by First-class Workmen 
true to Nature. 
All Books and Publications on Natural History supplied. 


36 STRAND, LONDON, W.C. 
(Five Doors from Charing Cross.) 


COLLECTIONS OF 


MINERALS, ROCKS or FOSSILS 


to illustrate the leading Text-books on 


GEOLOGY, PHYSIOGRAPHY and MINERALOGY. 
50 in Box, 12/6 ; 100 do., 21/-; 200 do., 
A large Stock of Minerals, Rocks, Fossils and Microscopic Objects 
for selection. 
CATALOGUES GRATIS. 
Geologists’ Hammers, Cabinets, Card Trays, Glass-capped Boxes, &e., 
&c., always in stock. 


THOMAS D. RUSSELL, 
78 NEWGATE STREET, LONDON, E.C. 


Minerals, Rocks, Fossils, Metallic Ores, Rough Precious Stones, &c. 


Collections of above for Prospectors, Mining Engineers, 
Technical Schools, and for Private Study. 


MINERALS FOR ALL PURPOSES. ROCKS FROM NUMEROUS LOCALITIES. FOSSILS 
FROM ALL BRITISH FORMATIONS. 
Precious Ston: Cases, Glass 
Top Boxés, ical A atus, Cabinets, — 
Slides of Rock Sections. 
ALL LISTS FREE OF 


JAMES R. GREGORY & CO.,, 
MINERALOGISTS, &c., 
To Science & Art & Colonial Museums, &c. 


i, KELSO PLACE, STANFORD RD., KENSINGTON, W. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


Im ments of Savage Wortate Idols, Sacred Masks, Peruvian Pott 
- China, q Gongs, Shells, and other Curios. 


NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers; Editorial 
Communications to the Editor. The telegraphic address of NATURE is “ PHUSIS,” LONDON. 


SUBSCRIPTIONS TO 


CHARGES FOR 


*Three Lines in Column 

Per Line after... 

One Sixteenth Page . 

One Eighth Page, or Quarter Column 

Page, or Half a Column . 

alf a Page, or a Column . 
Whole Page 6 
* The first line being in heavy type is charged for as Two Ss. 


Cheques and Money Orders payable to MACMILLAN & CO., Limited. 


OFFICE: ST. MARTIN’S STREET, LONDON, 


W.C. 
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FOR ESTIMATING 


1798.) 
Retail —89 BisHOPScATE STREET WITHIN, E.C. WHOLESALE—34 GamomiLe STREET. E.C, 


PRICE Scientific Apparatus Manufacturers and Laboratory 

° Outfitters to the Home and Colonial Departments of 

in Mahogany | H.M. Government, Scientific Institutions, Colleges, 
Cabinet § 4nd the various Industries throughout the World. 


complete, Complete Illustrated Catalogue of over 650 pages, 
| 
| 


by means of 
uite simple 


with about 3000 /liustrations. 28. 6d.; or by Post 3s. 
£3: 8: oO (Free to Colleges and Schools.) 


THE EKELLAS BLOWPIPE JET for 


schools, made to drop over the burner. A boon 
to school laboratories, once used always used. 
4/- doz. 


THE KELLAS BURNER. Specially 


designed by Dr. Kellas, with a flange protector 
to prevent spill and corrosion of the air regulator, 
which being made loove dues not stick and 
corrude. An ideal Bunsen burner for schools, 
1/8 cach, or 12/- per doz. 


c. Asample of air can, 


, the whole operation being q 


& 


HORIZONTAL “ARM (or attaching to 


3unsen burner, when required for blow- 
pipe work, enabling the operator to rest 
the wrist on the bench Also useful for 
keeping a small flame at greater distance 
from the vessel being heated as in disti!- 
lations. Will fit the Kellas burner and 
jet. 1/8 each. 


NEW BLAST BUNSEN BURNER 


for producing a very high temperature without 
the aid of a Foot Bellows. Will burn stout Copper 
wire, and decompose marble. Unique for the 
Lecture Table and Laboratory ignitions. 4/6 
each. 


SOLE MAKERS— | NEW _T_ATTACHMENT to drop over 

Bunsen burner with holder for glass tube up 


C. E. MULLER, ORME & CO., 
148 High Holborn, London, W.C. 1/8 each. 


ISENTHAL &.CO., 


Contractors to H.M. Admiralty, War, India & Colonial Offices, &c., 
85 MORTIMER ST., LONDON, W. 


INDUCTION COILS 


AND ALL APPARATUS FOR 


RADIOGRAPHY 


AND 


Special Type of Coil Telegraph Wi R E L E T E L E G R P H Y 


Work in H.M. Navy. Prices for complete outfits or separate parts on. application. 


THE LONDON STEREOSCOPIC COMPANY'S 


portable apparatus designed by Dr. J. S. HALDANE, F.R.S 


for the use of Medical Officers of Health 


this apparatus, be tested on the spot 


This is a small 


“ZYLO” = “PRISMATIC ” 


THE FIELD GLASSES 


HAND and VOIGTLANDER. 


SEND FOR PARTICULARS. —L/ST ON APPLICATION. 


106 & 108 REGENT STREET, W. 54 CHEAPSIDE, E.C. 


Printed by Ricnarp Cray anv Sons, Limite, at 7 & 8 Lread Street Hiil, Queen Victoria Street, in the City of London, and published by MACMILLAN 
anv Co., Links, at St. Martin's Sueet, W.C., MacMittas Comrany, 66 Fifth Avenue, New York.—Tuurspay, June 19, 1902. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


“© To the solid ground 
Of Nature trusts the mind which builds for aye.” —WoRDSWORTH. 


No. 1704, VOL. 66] 


THURSDAY, JUNE 


1902. [PRICE SIXPENCE. 


Registered as a Newspaper at the General Post Office.] 


{All Rights are Reserved. 


NEWTON & CO., 


Scientific Instrument Makers to H.M. the King, 


dulum Apparatus, Simple Form, £5 5s. 


ILLUSTRA TED CATALOGUE 
ON APPLICATION. 


HARMONOGRAPH or Compound Per- 


3 FLEET STREET, E.C. 


| 
| 
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WEISMANN, Avucust, Vortriige tiber Descendenztheore 
| gehalten an der Universitat zu Freiburg reisgau. It 


geschichte --der niederen rbeltiere in systematischer 
mit Berticksichtigung der experimentellen Em- 


VERLAG VON GUSTAV FISCHER IN JENA. 


KORSCHELT, E., Prof. in Marburg und HEIDER, K., Prof. in 
Innsbruck, Lehrbueh der vergleichenden Entwickelungs- 
geschichte der wir osen_liere. Aligemeiner ‘Leil. Eyste 

1e und zweite Auflage. Mit 318 Textabbildungen. 


Preis : 14 M 

NORMENTAFELN zur der Wirbel: 
tiere. In Verbindung mit ischer, Freiburg 1. 
Henneberg, Giessen; Dr. Kopsch, Berlin; Dr. 
Prof. Dr. P. Martin, Ziirich; Prof. Dr. C. S. Minot, Boston, 
U.S.A. ;. Prof. Mitsukuri, Tokio; Prof. Dr. Nicolas, ‘Nancy ; Dr. 
Peter, Breslau ; Prof. Reighard, Ann Arbor, .U. S.A.; Prof. Dr. 
Semon, Prinz Ludwigshéhe bei Miinchen ; Dr. Sobotta, Wiirzburg ; 
Dr. Wetzel, Berlin ; Prof. Whitman, Chicago, U.S.A. Herausgegeben 
von Prof. Dr. F. KEI L, Freiburg i. Br. 

Drittes Heft. Inhalt: Normentafel_ zur Entwickelungs- 

geschichte des Ceratodus Forsteri von Richard Semon, Prinz Ludwigs- 
_— bei Miinchen. Mit 3 Tafeln und 17 Figuren im Text. 1901. 


6 Tafeln und. 262 Textabbildungen. 2 Bande. Preis: brosch. 20 
Mark ; geb. 22 Mark 50.Pfg. 

ZIEGLER, Heinricu Ernst, Dr., Professor an der Universitat 
Jena. ‘Lehrbuch der vergleichenden Entwickelungs- 


bryologie. . Mit 327 Abbildungen im Text und einer farbigen 
“Tafel. Preis: 10 Mark. 


THE NEW. 


MICROSCOPE. 


\ With Eye-piece § inch, } inch 
Object - glasses, in Mahogany 


(£5 12s. 6d. 


‘Double Nose-piece, 9/- extra. 
Focussing Substage, 14/6 extra. 


R. & J. BECK, Ltd., 
68 CORNHILL, 


MEANTIME SUNDIAL. 
(MAJOR-GENERAL OLIVER’S PATENT.) 
IMPROVED PATTERN. 
THE TRUE TIME WITHOUT CALCULATION. 


Full description and price post free on application to the Sole Makers— 


NEGRETTI & ZAMBRA, 


38 HOLBORN VIADUCT, E.C. 
Brancues : 45 CORNHILL; 122 REGENT STREET. 
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ENGINEERING AND CHEMISTRY. 


CITY AND GUILDS OF LONDON 
INSTITUTE. 
SESSION 1902-1903. 


The COURSES of INSTRUCTION at the Institute's Centra 
Tecunicat Cotvece (Exhibition Road) are for Students not under 16 

ears of age; those at the Institute's Tecunicat CoLLece, FinsBury, 
for Students not under 14 years of age. The Entrance Examinations to 
‘both Colleges are held in September, and the Sessions commence in October. 
Particulars of the Entrance Examinations, Scholarships, Fees, and Courses 
of Study, may be obtained from the Colleges, or from the Head Office of 
the Institute, Gresham College, Basinghall Street, E.C. 


CITY AND GUILDS CENTRAL TECHNICAL COLLEGE. 
(Exuipition Roap, S.W.) 

A College for Day Students not under 16 preparing to become Civil, 
Mechanical, or Electrical Engineers, Chemical and other Manufacturers, 
and Teachers, Fee for a full Associateship Course, £30 per Session. 
Professors :— 

Civil and Mechanical Engineering W.C. Unwin, F.R.S., M.Inst.C.E. 
Electrical Engineering oe F.R.S., Past Pres. 

E. ArmstronG, Ph.D., LL.D., 

F.R.S 


ics. O. Hewrict, Ph.D., LL.D., F.R.S. 


OITY AND GUILDS TECHNICAL COLLEGE, FINSBURY. 
(Leonarp Street, City Roan, E.C.) 


A College for Day Students not under 14 preparing to enter Engineering 
and Chemical Industries, and fer Evening Students. Fees, £15 per 
Session for Day Students. Professors:— 


Physics and Electrical Engineering S. P. Tompson, D.Sc., F.R.S. 

Mechanical Engineering and\W. E. Darsy, M.A.,_ B.Sc., 
Mathematics oe eve eve } M. Inst.C.E. 

Chemistry R. F.R.S., F.1.C. 


City and Guilds of London Institute, 
Gresham College, Basinghall Street, E.C. 


BOROUGH OF WEST BROMWICH. 


The Municipal Technical Instruction Committee of the above Borough 
require the services of the following Assistant Teachers for their new Day 
‘Technical School :— 

1. A SCIENCE MASTER, well qualified in Chemistry and Mathe- 
matics. Must be a graduate and have had experience in similar 
Schools. Saiary, £150 per annum, to include not more than two 
evenings’ work per week in the Evening Science School. 

2. A MODERN LANGUAGE MASTER, able to teach conversationally 
French and German. One who has had training abroad preferred. 
Salary, £140 per annum, to include not more than two evenings’ 
work per week in the Evening Science School. _ 

3. A LADY ASSISTANT, with experience in Science School work. 
Qualified to teach Mathematics, Botany, Physiology and Hygiene. 


Salary, £100 per annum. 
4. A MALE CERTIFICATED TEACHER, preferably with univer- 


sity qualifications. Some Science qualifications a recommendation. 
Salary, £90 per annum. ’ 

5. A CERTIFICATED MISTRESS, qualified to teach Elementary 
Mathematics. Preferably with university qualifications. Salary, 
4£8o per annum, 

Applications, with copies of not more than three recent testimonials, must 

be received by July 9, 1902, and should be addressed to the HEAD MasTER 
of the Day ‘Technical School, The Institute, West Bromwich. 
‘. T. GILBERT GRIFFITHS, 
Secretary. 


SWINDON AND NORTH WILTS 
TECHNICAL SCHOOL. 
Principal: H. BOTTOMLEY KNOWLES, M.A 

The Committee require the services of an ASSISTANT MISTRESS at 
acommencing salary of £100 for the Secondary School, to teach chiefly 
Hygiene and Physiology. Laboratory experience is essential. Ability to 
teach Botany and general subjects will be a qualification. The appointment 
will date from September 1. 

Forms of application, which must be returned not later than July 7, may 
be obtained from the SecrETARY, Technical School, Swindon. 

JAS. S. PROTHEROE, Secretary. 

June 17, 1902. 


COUNTY BOROUGH OF DERBY. 
MUNICIPAL TECHNICAL COLLEGE. 


The Technical Education Committee invite applications for the t of 
ASSISTANT LECTURER AND DEMONSTRATOR IN PHYSICS 
AND ELECTRICAL ENGINEERING. 

Laboratory experience essential. Salary, £120. 

Forms of Application, which should be returned not later than Thursday, 
July 10, may be obtained from the Princirac. 


BIRKBECK INSTITUTION, 
BREAMS BUILDINGS, CHANCERY LANE, E.C. 
Day and Evening Courses of Study are held in the following Science 


subjects :— 
Chemistry = ws J. E. Mackenzie, Ph.D., D.Sc. 
Physics ... one Avsert Grirritus, D.Sc. 
Mathematics ove E. H. Smart, M.A. 
Botany ... ase one A. B. Renpie, M.A., D.Sc. 
Zoology ... ek ads H. W. Unrtuank, B.A., B.Sc. 
Geology and Mineralogy ... Geo. F. Haxris, F.G.S. 
Metallurgy and } Geo, Parcuin, A.R.S.M. 

Also Classes in French, German, Spanish, Russian and Italian. 

The Science Courses include practical work in well-equipped Labora- 
tories, and provide for the requirements of the University of Londcn 
Degrees. 

Classes are also arranged for Conjoint Board, Dental and Pharmaceutical 
Examinations. 

Evening Classes are held in Practical Geometry, Building Construction, 
Machine Construction, Applied Mechanics and Steam, Physiology anu 
Hygiene. 

Further information on application to the Principat. 


VERDIN TECHNICAL SCHOOLS, 
WINSFORD. 


HEAD MASTER of ORGANISED SCIENCE SCHOOL RE- 
QUIRED. Commencing salary, £250. To enter upon duties September 
1. University Degree and practical experience in Teaching essential. 
Should be weil qualified in Chemistry, Physics and Mathematics. 

Applications, accompanied by copies of not more than three testimonials, 
to be delivered to the undérsigned, endorsed ‘* HEap Master,” not later 
than July 5. Canvassing will disqualify. 

For further particulars apply to 

JNO. H. COOKE. 


Hon. Sec. to the Governors, Winsford, Cheshire. 


June 12, 1902. 


UNIVERSITY OF BIRMINGHAM. 
TWO DEMONSTRATORSHIPS IN CHEMISTRY. 


The Council invite applications for the above appointments. Stipends, 
4150 per annum. 

Applications, stating qualifications and accompanied by testimonials, 
should be sent to the undersigned, not later than Monday, July 21, 1902. 

The candidates elected will be required to enter upon their duties on 
October 1, 1g02. 

Further particulars may be obtained from 

GEO. H. MORLEY, Secretary. 


CONSETT TECHNICAL INSTITUTE. 


WANTED for September 1, TRAINED CERTIFICATED TEACHER 
to teach Evening Classes in Physiography, Magnetism and Electricity, 
Theoretical and Practical, First Stage Mathematics, and a Saturday morn- 
ing’s King Scholarship Class. To devote whole time, except with special 
permission. 

Salary, £100 per annum with proportion of grants. 

Applications, stating experience and qualifications, with copies of not less 
than three recent testimonials, to be addressed to Mr. Wm. S. Davies, 
Brynglas House, Consett, co. Durham. 


UNIVERSITY COLLEGE, 
NOTTINGHAM. 


Applications are invited for the post of LECTURER AND DEMON- 
STRATOR IN BIOLOGY AND GEOLOGY. Duties to commence on 
October 1 next. Salary, £130, rising by £10 a year to £180. 

Applications, which are to be sent in not later than July 14, should be 
made on forms supplied by the SecrETAry. 


MIDDLESBROUGH HIGH SCHOOL. 


WANTED, a SENIOR SCIENCE MASTER to take THEO. and 
PRAC. CHEMISTRY (Organic and Inorganic) and PHYSICS in the 
HIGH SCHOOL and MUNICIPAL TECHNICAL CLASSES, and to 
supervise equipment of new Physical and Electrical Laboratories. Salary, 
4220 per annum. Further particulars may be had by forwarding a stamp<d 
addressed envelope to HEAD Master, High School, Middlesbrough. 


SCIENCE ASSISTANT MASTERSHIP. 


WANTED, for September 1, an ASSISTANT FOR THE SCIENCE 
DEPARTMENT OF THE ROYAL BELFAST ACADEMICAL 
INSTITUTION. Physics and Chemistry chiefly. Salary, £100 per 
annum. 

Applications, with statement of qualifications and testimonials, to be 
addressed to the REGisTRAR. 


DEWSBURY TECHNICAL SCHOOL. 


WANTED for September, an ASSISTANT SCIENCE MASTER 
Chemistry, Physics, Physiography, Theoretical and Practical). Day and 

vening work. Salary commencing at £120. 

Apply, with recent Testimonials, not later than Monday, June 30, to 
P. F. Las, Secretary. 
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GUY’S HOSPITAL. 
PRELIMINARY SCIENTIFIC (M.B. London). 

The next Course of Lectures and Practical Classes for this Examination 
will begin on October 1. Candidates entering for this Course can register 
as Medical Students. 

Full particulars may be obtained on application to the Dean, Guy’s 
Hospital, London Bridge, S.E. 


NORTHERN POLYTECHNIC 
INSTITUTE, 
HOLLOWAY, LONDON, N. 
The Governors of the above Institute invite applications for the post of 
LECTURER IN MATHEMATICS for Four Evenings per Week. 


Also 

ASSISTANT DEMONSTRATORS FOR’ PHYSICS AND 
CHEMISTRY respectively, to give their whole time at a commencing 
salary of £80 per annum. 

Applications te be sent in by July 14, 1902, on special forms to be obtained 


from 
W. M. MacBETH, 
Clerk to the Governors. 


COUNTY SCHOOL, PWLLHELI. 
WANTED in September next a SCIENCE MASTER. Chemistry, 
Physics, Botany and Elementary Mathematics. A Degree in Science or 
the A.R.C.S. Diploma and experience essential. Salary will depend upon 
qualifications and experience. 
Apply, not later than July 12, to the HEADMASTER. 


PRACTICAL AND THEORETICAL TUITION 
In PHYSICS, CHEMISTRY, PHYSIOLOGY, GEOLOGY and 
BOTANY. Individual Instruction. 
R. C. T. Evans, B.Sc.(London), 
Director of the 


HEATHCOTE ScIENCE LABORATORIES, 
9 Heathcote Street, Gray’s Inn Road, W.C. 


MARINE LABORATORY 
FOR SALE. 
PRICE £320. THE JERSEY BIOLOGI- 


CAL LABORATORY AND AQUARIUM, erected 1892 at a cost of 
£1000. For particulars, apply to Messrs. Bois AnD Bois, Solicitors, 


Jersey. 


Photography 
on tour # 


is more successful, easier 
and a much greater plea- 
sure if ‘TABLOID’ PHOTO- 
GRAPHIC CHEMICALS are 
used. “Within the 
modest dimensions of a 
few cubic inches all the 
requisites for develop- 
ment, toning and fixing 
can be comprised.” 
—Practical Photegrapher. 
No liquids to carry and no weighing. 
Sold by chemists and dealers, 
Write for booklet five 
BURROUGHS 
WELLCOME & CC, 
Snow Hill Buildings, 
LONDON. . 


“NATURE.”—Weekly Share offered at 


Half-price. Posted a few days after publication.—Address, “ J. M.,’ 
care of Naturg Office. 


ZINC FREE 
FROM ARSENIC. 


SEND FOR SAMPLE AND PRICE. 


F. E. BECKER & CO., 33-37 HATTON WALL, 
(W. & J. George, Ltd., Successors.) LONDON, E.C. 
THE SPECTROSCOPIC CAMERA. 
Fitted with THORP’S DIFFRACTION PRISM 
GRATING. Price £3 3s. complete. 
Invaluable for ali Spectroscopic Tests. Handy, 
Simple, Accurate. 
PENROSE & CoO., 

109 FARRINGDON ROAD, E.C. 
TO SCIENCE LECTURERS. 
HUGHES’ PHOTO-ROTOSCOPE CINEMATOGRAPHS. 
No Flickering. Superb Mechanism. Price £7 7 0. 

The Moto-Photo Camera for taking the Pictures. 
Illustra Lists, 24. 
See Mr. Hugues’ PATENT COMBINATION OPTICAL LANTERN, 


Designed by A. A. K. Tatient, F.R.P.S. 
<<] Manufactured solely by 
THE MOST PERFECT. 
great 
by De- 


‘a ie, 100 pages, free, sd. List of 

and 300 Lecture Sets, Science spar Views, &c., 6d. ; 

Postage, ad. Pamphiets Free. W. C. HUGHES, Srmctauisr, 
Brewster House, 82 Mortimer Road, Kingsland, N. 


CAMERA FOR 
NATURAL 


Taking the three negatives SIMULTANEOUSLY by 
ONE EXPOSURE withonlyONE LENS. Exposures 
required from two seconds upwards. 


The Sanger Shepherd process of Natural Colour 

Photography is the only simple and reliable one, based 

upon sound scientific principles, for obtaining photo- 

graphs of any object in its natural colours, faithfully repro- 
ducing every shade and tint. 


All Apparatus and Materials supplied ready for use. 


MPLETE OUTFI R STANDARD 
COBIZE LANTERN SLIDES, from... 10 O 


THREE COLOUR FILTERS from 15/- per Set. 


APPARATUS AND MATERIALS FOR 
Orthochromatic Photography & Photo-micrography. 


i_= Illustrated Catalogues and Descriptive Booklets post 
free to readers of NATURE. 


SANGER SHEPHERD & CO., 


FacToRY AND OFFICES: 5, 6 & 7 Gray’s INN PassaGE, 
Rep Lion STREET, HOLBORN, LONDON, W.C. 
Note.—Gray’s Inn Passage is the second turning on the right in Red Lion 
Street, coming from Holborn. 
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Lantern 4-inch Condensers, 4-wick Lamp, Portrait Combination front oer 
Lenses, 188, 6d., Marvellous value. Science Lecture Sets. Novelties. ; : 
R The Lantern Kaleidoscope. Cheapest Lantern Outfits in the World. EP 
id Grandly Illustrated Ca over 180 choice Engravings, 6d. ; 
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REYNOLDS & BRANSON, Lio., 


LABORATORY OUTFITTERS. 


Sole Authorized Makers of 


SCIENCE LANTERN 


for Vertical and Horizontal Projecticn 
of Slides and Apparatus. 


1902 UNIVERSAL MODEL 
Packs in Case 21” x 8” x 12” 


A new Model introduced to meet requirements of mented demonstrators. 

Many novel advantages. Open front stage and adjustable table for 

apparatus. Prisms silvered or plain. Selected optical parts. Suitable 
for Arc, Lime Light, Acetylene, &c. 


Price complete, as illustrated, £9 9s. 
SCIENCE LANTERNS from £4 4s. 
WRITE FOR FULL PARTICULARS. 

Special Designs made to instructions in our own workshop. 


14: COMMERCIAL STREET, LEEDS. 


(Patent). 


THE ‘NYDIA’ POCKET CAMERA. 


For Cycling, Climbing and Walkin Takes Plates, 
Cut Films, or Daylight Spools. 
Exceedingly light and punt yet 
quite complete and self-contained. 
A good Lens, a perfect Shutter, 
the Highest Finish 
throughout. 
Price: 
For 4} X 3} in. 
Pictures, from 
£7 10 O. 
For 6} x 4} in., 
from 


£19 5 
ILLUSTRATED FREE. 


THe ‘N. & G’ REFLEX 


SELF-FOCUSSING CAMERA. 
For Natural History and General Work. 
Enables one to photograph anything—from a Distant Range of Mountains, 
to a Butterfly or Flower /d/-szze, with perfect ease and absolute shar pness. 
rice, complete with Zeiss Anastigmat Lens, 2 foci, 
for 44 x 34 in. Pictures, £27 1 le 


THE ‘N. & G,’ KINEMATOGRAPHS. 


A COMPLETE SERIES OF HIGH-CLASS INSTRUMENTS 
ENSURING PERFECT 
ially adapted a Scientific Wor! 
TAKING, DEVEL LOPING, PRINTING anp ‘PROJECTING 
APPARATUS. 


CATALOGUE FREE. 


The ‘N. & G.’ Universal Cameras, Tripod Cameras, Panoramic 
Cameras, Lenses, Lanterns, and all Photographie Accessories 
and Materials. 
SPECIALITY :—COMPLETE OUTFITS for Scientific Expeditions 
and Special Research. 


NEWMAN & GUARDIA, Ltd. 
90 & 92, SHAFTESBURY LONDON. 


VENUE, W. 


X-RAY APPARATUS 


Or THE HIGHEST QUALITY anp FINISH on ty. 
As on by us to H.M. Government and the izading Hospitals 
nd X-Ray Workers throughout the World. 


We a. the ACTUAL MANUFACTURERS, and 
Guaran ates every Coil against breaking down. 


putated 


plate, with consequent 


forefinger. 
great loss of detail 


Human Hand, showing am 


Reduced from 10 x 8 


W.B.—Our INDUCTION COILS and APPARATUS are not only less 


costly than other makers’, but give results unexcelled by any of them. 


@@ Catt or WRITE FoR ouR ILLUSTRATED List, WITH TESTIMONIALS 
AND ILLUSTRATED INSTRUCTIONS UPON HOW TO WORK. Post 
FREE TO REapERS oF NaTuRE.” 


HARRY W. COX, Lr, 


9, 10 & 11 CURSITOR STREET, CHANCERY LANE, LONDON. 


THE HIGHEST VACUUM 
READILY OBTAINED. 


ASK FOR 
LIST No. F. 45. 


PRICES FROM £4 5 O 


APPLY FOR FULL PARTICULARS OF THE 


“GERYK” VACUUM PUMPS (rere) 10 
Pulsometer Engineering = 
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ELEGTRIGAL MEASURING 
INSTRUMENTS 


AND 


PROTECTED RHEOSTATS. 


Illustrated List Post Free on Application. 
THE CHEAPEST DEAD-BEAT INSTRUMENTS OBTAINABLE. 


pe See Commendatory Notice in Nature, January 30, page 304. 


ELECTRIC HEATING APPARATUS 


In Various Applications. 


Large Illustrated Catalogue is. 6d. Post Free. 
(Refunded on First Order.) 


NaTuRE says :—‘‘ Describes appliances for meeting almost every 
= conceivable cant, both for domestic and SCIENTIFIC or LABORA- 
TORY purposes.” 


COMPLETE OUTFITS AND SEPARATE PARTS 


RADIOGRAPHY. 


tus for the Production of Currents of High Frequency 
es and High Potential. 


COILS, INTERRUPTERS, and COMPLETE SETS for 


WIRELESS TELEGRAPHY. 
ISENTHAL & CO., 


85 MORTIMER STREET, LONDON, W. 


Contractors to the Admiralty, War, India, and Colonial Offices, &c. 


G. BOWRON, 57 — René, Londen, WwW. 


has always on hand a large and varied stock of 


SECOND-HAND APPARATUS 


BY STANDARD MAKERS, IN PERFECT WORKING ORDER, AT EXTREMELY 
MODERATE PRICES. 

As supplied to the National Physical Naboratory ; Aberdeen, Abe: 
Birmingham, Nottingham and Glasgow Universities ; Bedford, 
Clifton, Heriot Watt and Yorkshire Colleges ; and twenty other Scientific 
Institutions, Polytechnics, &c. 
Oe Nature says: “‘ Teachers requiring efficient apparatus at a low Cost 
for lecture or ws purposes, os. consult the list with advantage.” 


NATURE. 


ERC 
CHEMICALS 


For ANALYTICAL, MICROSCOPIC and BACTERIOLOGICAL 
PURPOSES, are the 


STANDARDS OF PURITY, RELIABILITY 
AND GENERAL EXCELLENCE. 


To be had through the — Trade Channels, or Wholesale 
rom 


E. MERCK, 16 Jewry St., LONDON, E.C. 
Head Office and Works: DARMSTADT, GERMANY. 


NEW PATTERN 


DIFFERENTIAL 
GALVANOMETER 


FOR LOW RESISTANCE TESTING. 


Advantages over the Potentiometer and the Kelvin 
Bridge— 
Much simpler to work. 


Accuracy limited only by that of the Standards | 


employed. 
Prime cost. 


Price complete, with Circular Slide Wire and Keys, £14 4s. 


(See Proceedings of Inst. of E.E., Vol. XXX., No. 151, 
Page 908.) 


NALDER BROS. & CO., 


12 CARTERET STREET, QUEEN ANNE’S GATE, 
WESTMINSTER, LONDON, S.W. 
(Late 16 Rep Lion STREET, CLERKENWELL.) 


AWARDED 9 MEDALS AT THE PARIS EXHIBITION 1900. 


JAS. J. HICKS, 


8. 9 & 10 HATTON GARDEN, LONDON, 
SCIENTIFIC INSTRUMENT MAKER 


THE 


WAR OFFICE, INDIA OFFICE, ADMIRALTY, &c. 


WHOLESALE MANUFACTURER 
Meteorological and Scientific Instruments § 


OF EVERY DESCRIPTION, INCLUDING 


STANDARD MERCURIAL BAROMETERS, 
STANDARD ANEROID BAROMETERS, 
STANDARD THERMOMETERS of every KIND, 
PUMPS BOTH FOR VACUUM & PRESSURE, 


Air Meters, Anemometers, Boiling Point feagueien, 
Burettes, CATHETOMETERS, Clinometers, Drawing 
instruments, Eudiometers, Gas, Steam and Water 
Gauges, Hydrometers, MICROSCOPES, Plane 
FINDERS, SEXTANTS, Spectroscopes, 
meters, Sunshine Recorders, THEODOLITES wi Wind 
Vanes, &c., &c., &c. 


Catalogues Post Free. (State which required.) 


ANY KIND OF SCIENTIFIC 
MADE TO ORDE 
Prompt Attention to all Orders _ Inquiries. 


fa Exceptional Terms to Colleges, Institutions, &c. 
Quotations submitted for kabemtery Outfits or Single 


THERMOMETERS FOR STUDENT: WORK A SPECIALITY. 
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BIRKBECK BANK. W. WILSON. 


3 o pay I. on A. A 
The BIRKBECK ALMANACK, with full particulars, post free. ~~ 1% Horizontal and Vertical Scales ; 
. 

FRANCIS RAVENSCROFT, Manager. 16cm. in length. The microscope 


SCIENTIFIC can be ‘amped in any 
: ine power and one Eye-piece. 

APPARATUS = With Scales reading to “1 mm. £6 |0 


TAMBLYN-WATTS, SETTLE. | 1 BELMONT STREET, CHALK FARM, N.W. 


& PEAK 


(BY APPOINTMENT TO THE ROYAL INSTITUTION 
OF GREAT BRITAIN.) 


WAVE MOTION. 


Makers of the new Apparatus illustrating Wave Motion, 
designed and used by Dr. J. A. FLEMING’in the 
Christmas Lectures at the Royal Institution. 


READING MICROSCOPES, RESISTANCE COILS, &c. 
56 ‘CHARING CROSS ROAD, LONDON, W.C. 


DEACMILLAN & co’s List. 


VOLUME X. JUST PUBLISHED. 


THE CAMBRIDGE NATURAL HISTORY. 
Volume X.—_MAMMALIA. 


By F. E. BEDDARD, M.A., F.R.S., Vice-Secretary and Prosector of the Zoological 
Society of London. ILLUSTRATED. 8vo. 175. net. 


METALLOGRAPHY: AN INTRODUCTION TO THE STUDY 


Nd THE STRUCTURE OF METALS, CHIEFLY BY THE AID OF THE MICROSCOPE. Ry ARTHUR 
H. HIORNS, Head of Metallurgical Department, Birmingham Municipal Technical School. Globe 8vo. 6s. 


METHODS OF GAS ANALYSIS. the Third German 
‘enlarged by Professor,L. M. DENNIS. Crown 8vo, 10s. net. 
SECOND EDITION NOW READY. 


ELEMENTARY TREATISE ON KINEMATICS & DYNAMICS. 


By Professor JAMES GORDON MACGREGOR, M.A., D.Sc., LL.D., &c. Crown 8vo. 10s. 6d. 
JULY NUMBER NOW READY. 


THE SCHOOL WORLD. 
A MONTHLY MAGAZINE OF mene WORK AND PROGRESS. Price 6d. 

The English Essay in Secondary Schools. By J. H. Fowler, M.A.—The Teaching of Mathematics 
at Preparatory Schools, (lIllustrated.) II.: Arithmetic. = Charles Godfrey, M.A.—Laaboratory Furnaces. 
(Illustrated.) By Hugh Richardson, M.A.—A Holiday Trip in North Italy. By de V. Payen-Payne.—New Regulations of the 
Irish Intermediate Education Board.—The Report of the Mathematical Association on the Teaching of 
Geometry. By A. W. Siddons, M.A.—A New French Dictionary.—The Encyclopedia Britannicaa—The Education of 
Officers for the Army.—Education and the State.—Nature Notes for July. By the Rev. Canon Steward, M.A.— 
he Influence of the Universities on School Education.—Holiday Courses : Their Advantages and Disadvantages. 
Michael E. Sadler, M.A.—An American View of Elementary Art.Education,—Oxford,Local Examinations. Set Subjects for 

1903.—Items of Interest. General ; Scoutish ; Welsh ; Current, History. 


MACMILLAN AND CO., LIMITED, LONDON. 
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ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


| ts of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery. 
China, Lacquers, Gonga, Sella, and other Cusisa. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spir Desmids, Diatoms, Amozba, Arcella, Actinosphzrium, 
Vorticella, ra, Floscularia, Stephancceros, Melicerta, and many 
other Specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &&c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 


The following animals can always be supplied, either living 
or preserved by the best methods :— 

i H ; > us, Ampbiporus ; Nereis, 
Terebella Le Balan G us 
i i atella, 


pas, 
Buccinum, Eledone, Pectens 
Bugula, Crisia, Pedicellina, Holothuria, Asterias, Echinus ; Ascidia, Salpa 
(preserved). Scyllium, Raia, &c., &c. 
For prices and more detailed lists apply to 
Biological Laboratory, Plymouth. 


is, Nebalia, Carcinus; 


THE DIRECTOR. 


WATKINS & DONCASTER, 


NATURALISTS, 


AND MANUFACTURERS OF 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ EGGS AND SKINS, AND ALL 
BRANCHES OF NATURAL HISTORY. 


SPECIAL SHOW-ROOM FOR CABINETS. 


 Uur Catalogue (96 free on application. 

N.B.—For Excellence and Superiority of Gabinets and 
1 gy references are permit to disting: ished 
patrons, Museums, Colleges, &e. 

A LARGE STOCK OF INSECTS, BIRDS’ EGQGs 

AND SKINS. 
Birds, Mammals, &c., Preserved and Mounted by First-class Workmen 
true to Nature. 
All Books and Publications on Natural History supplied. 


36 STRAND, LONDON, W.C. 


(Five Doors from Charing Cross.) 
COLLECTIONS OF 


MINERALS, ROCKS or FOSSILS 


to illustrate the leading Text-books on 


GEOLOGY, PHYSIOGRAPHY and MINERALC*Y. 
50 Specimens in Box, 12/6 ; 100 do., 21/-; 200 do.. 2/- 
A large Stock of Minerals, Rocks, Fossils and Microscopic Objects 
‘or selection. 
CATALOGUES GRATIS. 
Geologists’ Hammers, Cabinets, Card Trays, Glass-capped Boxes, &c., 
&c., always in stock. 


THOMAS D. RUSSELL, 
78 NEWGATE STREET, LONDON, E.C. 


THE MOST NUTRITIOUS, 


EPPS’S 


GRATEFUL—COMFORTING, 


COCOA 


CREAKFAST—SUPPER. 


HOLLOWAY’S 
OINTMENT 


Cures Old Wounds, Sores, Boils, Stiff Joints, 


Sprains, Burns, a. Sore Throat, Quinsy, 
c. 


MINERALS, ROCKS, AND PRECIOUS STONES. 


Choice Minerals for Museums, CharacteristicExamples for the Teacher, 
Student, or Prospector. . 
LAPIDARIES’ WORK IN ALL BRANCHES. 
BLOWPIPE CASES AND APPARATUS. 
LESSONS GIVEN. 


SAMUEL HENSON, 
97 REGENT STREET, LONDON, W. 


STABLISHED 1840. 


Minerals, Rocks, Fossils, Metallic Ores, Rough Precious Stones, &c. 
Collections of above for Prospectors, Mining Engineers, 
Technical Schools, and for Private Study. 

MINERALS FOR ALL PURPOSES. ROCKS FROM NUMEROUS LOCALITIES. FOSSILS 

: FROM ALL BRITISH FORMATIONS. 
precious sions, Motori Missa, lowpe Ones, cls 
5 C) 
Top A atus, Cabinets, Card Lantern 
Slides of Rock Sections. 
ALL LISTS FREE OF 


JAMES R. GREGORY &CO.,, 
MINERALOGISTS, &c., 
To Science & Art ag Colonial Museums, &c. 


i, KELSO PLACE, S"ANFORD RD., KENSINGTON, W. 


NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers; Editorial 
Communications to the Editor. The telegraphic address of NATURE is “ PHusIS,” LONDON. 


SUBSCRIPTIONS TO “NATURE.” 


_- 


AsRoap :— 


CHARGES FOR ADVERTISEMENTS. 


*Three Lines in Column 
Per Line after 
One Sixteenth 


° 


Cheques and Money Orders payable to MACMILLAN & CO., Limited. 
OFFICE: ST. MARTIN’S STREET, LONDON, W.C. 


. 
‘ 
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To ALL One Eighth Page, or Quarter Column ..018 6 
Quarter Page, or Halfa Column... ..1 15 © 
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PMARRIS & BHAW 


ATWOOD MACHINE (Patent). 
OUR ORIGINAL PATTERN GREATLY IMPROVED. 
New Release (Patent), Dropping Platform done away with, Aluminium Wheel, Agate Bearings, Extra Weights. This 
machine is now a practical Instrument, and with each a Certificate is given, together with a Pamphlet of Experiments. 
PRICE COMPLETE £4 15s. NET. 


PHILIP HARRIS & CO., Lim., BIRMINGHAM and DUBLIN. 
WATSON’S NEW MICROSCOPE, 
The “HOLOS” FRAM. 


COMPREHENSIVE. EFFICIENT. LOW PRICE. 
The celebrated Fram Microscope, with the addition of complete Mechanical Stage and Compound Substage. 
Finest workmanship. Price with one Eyepiece, 
Set F 41.—HOLOS FRAM Stand, = Abbe MWuminator with Iris 
TWO SPEED FINE ADJUSTMENTS. 


THE. MALES-WATSON. An entirely new double lever device (patented). 
THE SPINDLE MILLED HBAD. The simplest and cheapest pattern. 


For particulars of the above, also for descriptions of the latest and best Condensers, Objectives, 
Eyepieces and Accessories Sor the Microscope, send for Catalogue No. 2, post free on application. 
’ Watson's Catalogue of Objects for the Microscope (No. 3) is the most complete 

: in the world, post free on n application. 


W. WATSON & SONS (Zs¢ad/ished 1837), 313 HIGH HOLBORN, LONDON, W.C. 


Branches: 16 Forrest Roap, EpinsurGu. And 78 Swanston Street, Melbourne, Australia. 
Opticians to H.M. Government. 


GROSSLEYS Gas ENGINES. 
GREAT REDUCTION 
RECENTLY 


REMODELLED. ry CONSUMED. 


(Represents J type in Oil or Cross/ey’s Portable, Engine 

power. ) Show, Cardiff, June, 1901. 


Immediate delivery for Stock ENGINES DELIVERED.—Up to 
the end of 1901, 42,873 engines 


BROS., LTD., OPENSHAW, MANCHESTER. 


THe ~NEW NATURALISTS” CAMERA. 


(PATENT.) Reflex or 
Telephoto. 


ILLUSTRATED PROSPECTUS FREE. 


DALLMEVER ue 


J. H. DALLMEYER, Ltd., 25 Newman ‘St., LONDON, W. 


Printed by Ricu Limirep, at 7 & 8 Bread Street Hiil, Queen Victoria Su RA the City of London, anu published by MACMILLAN 
AND et Loudon, W W.C., and Tue MacmiLLan Company, 66 Fifth Avenue, New York.—THurspay, June 26, 1902 
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RATED JOURNAL OF. SCIENCE. 


“* To the solid ground 
Of Nature trusts the mind which builds for aye.” —WORDSWORTH. 


No. 1705, VOL. 66] THURSDAY, JULY 3, 1902. [PRICE SIXPENCE. 


Registered as a Newspaper at the General Post Office.)- {All Rights are Reserved. 


THE NEW BOOK. 


NEWTON & CO.’S ; 
“DEMONSTRATOR'S” LANTERN, “PRACTICAL NOTES ON TELEPHOTOCRAPHY.” 
FOR LIMELIGHT OR ELECTRIC. The mest 


With Prism for Erecting, 
and for Vertical Projection. ' x) ‘i Single Lantern 
yet constructed 


Price £10 10s. 


8 FLEET ST., + seientific work. 50 PAGES, 


THIS SEASON'S BOUND, BOUND, 

SLIDES, &c., 6d. ‘ 
POST FREE. 


THE ABOVE WORK GRATIS ON RECEIPT OF STAMP. 


R. & J. BECK, Ltd., 68 CORNHILL, E.C. 


“MEANTIME SUNDIAL. 


M 0 D E L T H E O D O Li + E (MAJOR-GENERAL OLIVER’S PATENT.) 


IMPROVED PATTERN. 


FOR PRACTICAL DEMONSTRATION. 
— THE TRUE TIME WITHOUT CALCULATION. 


[DESCRIPTIVE CIRCULAR POST FREE.) Full pe price free on to the Sole Makers— 
JOHN J. GRIFFIN & SONS, LTD. NEGRETTI & ZAMBRA, 
38 HOLBORIN VIADUCT, E.C. 


20-26 SARDINIA STREET, LINCOLN’S INN FIELDS, 
LONDON, W.C. Brancugs : 45 CORNHILL; 122 REGENT STREET. 
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BRITISH ASSOCIATION FOR THE 


ADVANCEMENT OF SCIENCE, 
BURLINGTON HOUSE, LONDON, w. 
The next ANNUAL MEETING of the ASSOCIATION will be held 
at BELFAST, commencing on WEDNESDAY, SEPTEMBER 10. 
PRESIDENT-ELECT : 
Prof. JAMES DEWAR, M.A., LL.D., D.Sc., F.R.S. 
Information about local arrangements may be obtained on application to 
the Loca SECRETARIES, 2 Wellington Place, Belfast. 


W. C. ROBERTS-AUSTEN 
D. H. SCOTT } 


General 
Secretaries. 


BOROUGH OF WEST BROMWICH. 


The Municipal Technical Instruction Committee of the above Borough 
require the services of the following Assistant Teachers for their new Day 
“Technical School :— 

1. A SCIENCE MASTER, well qualified in Chemistry and Mathe- 
matics. Must be a graduate and have had experience in similar 
Schools. Salary, £150 per annum, to include not more than two 
evenings’ work per week in the Evening Science School. 

2. AMODERN LANGUAGE MASTER, able to teach conversationally 
French and German. One who has had training abroad preferred. 
Salary, £140 per annum, to include not more than two evenings’ 
work per mal 4 in the Evening Science School. 

3. A LADY ASSISTANT, with experience in Science School work. 
Qualified to teach Mathematics, Botany, Physiology and Hygiene. 
Salary, £100 per annum. 

4- A MALE CERTIFICATED TEACHER, preferably with univer- 
sity qualifications. Some Science qualifications a recommendation. 


Salary, £90 per annum. 

5. A CERTIFICATED MISTRESS, qualified to teach Elementary 
Mathematics. Preferably with university qualifications. Salary, 
480 per annum. 

Applications, with copies of not more than three recent testimonials, must 
be received by July 9, 1902, and should be addressed to the HEAD MasTER 
of the Day Technical School, The Institute, West Bromwich. 

T. GILBERT GRIFFITHS, 
Secretary. 


ORGANISER OF SCIENCE. 


The School Board for London are about to appoint an Organiser of 
Science, who must be qualified to advise the Board on Methods of Science 
Teaching ; on matters of Scientific Apparatus and Equipment; on the 
Efficiency of Teachérs ; and generally to supervise the Science Instruction 
given in the Schools. Candidates must be thoroughly well qualified by 
their Scientific Education, and should have some familiarity with the con- 
-ditions under which the work of Elementary Schools is carried on. The 
successful candidate will be required to devote his whole time to the work 
of the Board. The commencing salary will be £400, the annual incre- 
mert £20, and the maximum £ 500. 

Applications, which must be made on a form to be obtained at the Head 
Office of the School Board, and accompanied by cofies only of not more 
than three testimonials, must reach the CLERK oF THE Boarp, School 
Board for London, Victoria Embankment, W.C., not later than Saturday, 
July 12, marked outside “ Organiser of Science—Special Subjects.” 

Any person applying through the post for a form of application must 
enclose a stamped and addressed envelope. 

Candidates from the country invited to attend the Committee will be 
allowed third-class return railway fare to the London Terminus, but in the 
event of « candidate refusing to take up an appointment, no travelling 
expenses will be allowed. 


PHARMACEUTICAL SOCIETY OF 
GREAT BRITAIN, 
BLOOMSBURY SQUARE, W.C. 
PROFESSOR OF CHEMISTRY 


The PROFESSORSHIP OF CHEMISTRY in the School of Pharmacy 


the above Society is now vacant, to the of Professor 
J. Norinan Collie, F.R.S., to the Chair of Organic Chemistry at University 


lege. 
‘Applications for the appointment are invited, together with not more 


than six testimonials, and should be sent to the undersigned on or before 
Monday, the 21st instant. , 

The Professor is required to give his whole time to the duties of the Chair, 
and has charge of all the Lectures and Practical Instruction given in the 
subject during the session (October to June inclusive). 

The emolument from the stipend and a certain percentage of the fees 
amounts to about £600 per annum. ame 

Further particulars may be obtained on application. 


RICHARD BREMRIDGE, 
Secretary and Registrar. 
*,* Personal ing by didates will be idered to be a dis- 


qualification. 


WANTED.—Assistant Lecturer and Demon- 
STRATOR IN CHEMISTRY, to begin work on September 25. 
Full time. Commencing salary, £100. Apply, os age and degree, 


Institution, 


HANDSWORTH TECHNICAL 
SCHOOL. 
The Handsworth Technical Instruction Committee require an AS. 
SISTANT SCIENCE MASTER to devote his whole time to the service 
of the Committee and to take such Day and Evening Classes as they may 


Candid tes must be lified to teach Chemistry, Physi 
ty, Physics and Mathe- 


matics, under the Regulations of the Board of Education. 
Applications, stating age, qualifications and experience, to be sent to the 
undersigned on or before Saturday, July 19. Salary, £125 per annum. 
ERNEST WARD, Secretary. 
Technical School, Handsworth (Staffs.). 
June 24, 1902. 


NORTHERN POLYTECHNIC 
INSTITOTE, 
HOLLOWAY, LONDON, N. 


The Governors of the above Institute invite applications for the post of 
LECTURER IN MATHEMATICS for Four Evenings per Week. 


so 
_ASSISTANT DEMONSTRATORS FOR_ PHYSICS AND 
CHEMISTRY respectively, to give their whole time at a commencing 
salary of £80 per annum. 

Applications to be sent in by July 14, 1902, on special forms to be obtained 


from 
W. M. MacBETH, 
Clerk to the Governors. 


WOOLWICH POLYTECHNIC. 
Principal, J. RYAN, D.Sc. (Lond.), M.A., LL.M. (Camb.). 
LECTURER IN ELEMENTARY MATHEMATICS. 


An additional visiting Lecturer is required to take Classes in Elementary 
Mathematics on two evenings per week during next Session. Mondays and 
Wednesdays will be preferred. Remuneration, £60 for sixty evenings. 

Further particulars and Forms of Application may be had from A. J. 
——— Clerk to the Governors, the Polytechnic, William Street, 

oolwich. 


SOUTH-WESTERN POLYTECHNIC, 
MANRESA ROAD, CHELSEA, LONDON, S.W. 


The Governing Body invite applications for the Post of DEMON- 
STRATOR of PHYSICS. 

He will be engaged chiefly in teaching Classes from the Secondary Day 
School attached to the Polytechnic. 

Duties commence September 1, 1902. 


Salary, £120 per annum. 
Form of application and Memorandum of Duties (which must be returned 


by July 8) may be obtained from THe SEcrETARyY. 


SWINDON AND NORTH WILTS 
TECHNICAL SCHOOL. 
Principal: H. BOTTOMLEY KNOWLES, M.A. (Oxon.). 


The Committee invite applications for the position of ASSISTING 
ENGINEERING LECTURER. Workshop and Laboratory experience 
essential. Commencing salary, £120 per annum. 

Forms of application, which must be returned not later than July 10, may 
be obtained from Tue Secretary, Technical School, Swindon. 

JAS. S. PROTHEROE, 
Secretary. 


UNIVERSITY OF BIRMINGHAM. 
TWO DEMONSTRATORSHIPS IN CHEMISTRY. 

The Council invite applications for the above appointments. Stipends, 
4150 per annum. 

Applications, stating qualifications and ac panied by testi q 
should be sent to the undersigned, not later than Monday, July ar, 1902. 

The candidates elected will be required to enter upon their duties on 
October 1, 1902. 


Further particulars may be obtained from 
GEO. H. MORLEY, Secretary. 


CONSETT TECHNICAL INSTITUTE. 


WANTED for September r, TRAINED CERTIFICATED TEACHER 
to teach Evening Classes in Physiography, Magnetism and Electricity, 
Theoretical and Practical, First Stage Mathematics, and a Saturday morn- 
ing’s King Scholarship Class. To devote whole time, except with special 
permission. 

Salary, £100 per annum with proportion of grants. 

Applications, stating experience and qualifications, with copies of not less 
than three recent testimonials, to be addressed to Mr. Wm. S. Davies, 
Brynglas House, Consett, co. Durham. 


LEEDS MIDDLE CLASS SCHOOL 
SCHOOL OF SCIENCE).—Wanted in September, ASSISTANT 
CIENCE MASTER for Elementary Science and ordin Form 
Work. Must possess qualifications in Chemistry and Physics. 
Salary, £110, Applications to Hon. Secrerary. 


with single copy of testimonials, to Principat, Birk 
\Breams Buildings, Chancery Lane, E.C. 


For other Tutorial Advertisements see page ii of Supplement. 
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BARGAINS IN SCIENTIFIC BOOKS. 


WORKS BY M4. 


THE BRITISH FUNGI, PLAIN “AND 
EASY ACCOUNT OF. With Coloured Plates of 40 Species. Re- 
vised Edition, Crown 8vo. (Pub. 6s.) 2s, 6d. 

‘The new work on the fungi appears to be equally valuable with those 
which he has already printed. It contains descriptions of the esculent fungi, 
the manner in which they are prepared for the table, how to discriminate 
the nutritious from the poisonous species, details of the principles of their 
scientific classification, and a tabular arrangement of orders and genera.” 


HANDBOOK OF BRITISH HEPATIC, 


containing Descriptions and Figures of the Indigenous Species of Stee 
chantia, Jungermannia, Riccia, and Anthoceros. Illustrated, Crown 
8vo. (Pub. 6s.) 2s. 6d. 

“ Probably no ome 5 in the British flora has received so little attention 
as the Hepatice. Dr. M. C. Cooke has now filled up the gap by producing 
a ‘ Handbook of the British Hepaticz,’ containing full descriptions of all 
the species, about two hundred in number, known to inhabit the British 
Islands."—Wature. 


MICROSCOPIC FUNGI: an Introduction 
to the Study of Microscopic Fungi, Rust, Smut, Mildew, and Mould. 
Illustrated with 269 Coloured Figures by J. 'E. Sowersy. Fifth 
Edition, Revised and Enlarged, with Appendix of New Species. 
Crown 8vo. (Pub. 6s.) 2s. 6d. 

“ Those of our readers who are the happy possesscrs of microscopes would 
welcome this book with delight, as opening the way to a definite study of a 
most interesting branch of plant life. The minute fungi, here so faithfully 
depicted by Mr. Sowerby, and so carefully described by Dr. Cooke, have 
not only beauty of form and colour, but wonderful life histories.” 


OUR REPTILES AND BATRACHIANS: 


a Plain and Easy Account of the Lizards, Snakes, Newts, Toads, 
Frogs, and Tortoises, indigenous to Great Britain. New and Revised 
Edition, with Original Coloured Pa ofevery Species, and numerous 
Woodcuts. Crown 8vo. (Pub. 6s.) 2s. 6d. 

Contents: Reptiles and Snake-stones, the Common Lizard, the Sand 
Lizard, the Green Lizard, the Natterjack, Palmate Newt, the Leathery 
Turtle, the Blind Worm, the Common Snake, the Smooth Snake, the Viper 
or Adder, Great Water Newt, Gray’s Banded Newt, Amphibia or Batra- 
chians, the Common Frog, the Edible Frog, the Common Toad, Common 
Smooth Newt or Eft, the Hawk’s-Bill Turtle, Appendix. 

Postage 3d. extra on one, or 6d. on four. 


H. J. GLAISHER, New and Remainder Bookseller, 
57 Wicmore STREET, Lonpon, W. 
B® Catalogues post free on application. 


BROWNING’S 
SPECTROSCOPES. 


THE MINIATURE SPECTROSCOPE. 


This Instrument will show many of Fraunhofer’s lines, the bright 
lines of the metals and gases, and the absorption bands in coloured gases, 
crystals, or liquids. 

rice, with Plain Slit dee 2s. Od. 
» Adjustable Slit, ‘in Morocco Case 14s. Od. 
9 » Achromatic Pp &c., in Morocco Case... £2 Os. 0d. 


” ” parison popes in 


RAINBAND SPECTROSCOPE (Grace’s). 
Mr. JOHN BROWNING begs to draw attention to the advantages 


of this very powerful, portable, and efficient Instrument, which is spe- 
cially adapted for predicting coming rain. It is provided with a rack 
motion focussing arrangement, and it is om to every purpose for 
which a Direct Vision Spectroscope can 


Price, in Morocco Leather Case ... ote ove 


£3 8s. 6d. 
STUDENT’S SPECTROSCOPES, £7, £8 16s., and £15. 


Illustrated Catalogue of Spectroscopes and Spectrometers Post Fret, 


JOHN BROWNING, MANUFACTURING OPTICIAN, 


63 STRAND, LONDON, W.C. 


X-RAY APPARATUS 


Or THE HIGHEST QUALITY anp FINISH onty. 
As supplied by us to H.M. Government and the leading Hospitals 
and X-Kay Workers throughout the World. 
We are the actual Manufacturers, and Guarantee 
every one of our Co st breaking down. 


Extract from a letter from 
a Doctor referring to the 
Portable Field Service 
Complete Outfit :— 

am more than satis- 
Sied with the entire outfit 
as supplied by you. Its 
portability is such that J 
can easily transport it ina 

ugham, from my con- 
sulting room to the bedside 
of a patient—a point of 
considerable importance in 
actual practice.” 


OUR 
GOLD MEDAL 
RECORD TUBE, 
is/ /S EACH. 
COX’S PORTABLE FIELD SERVICE COMELETE OUTFIT (as 
Jigured), supplied to H.M. Admiralty; War » for use in South 
Atrica and China; the a Agence Yacht ; a in use at a large number 
of Hospitals in all parts of the w 
Sole Makers of MACKENZIE DAVIDSON'S. EeraovEn PATTERN 
MOTOR MERCUR 
(Working direct on any circuit from Price £6 6s. 
Absolutely the best for X Rays and Wireless Telegraphy. 


N.B.—Our INDUCTION COILS and APPARATUS 
are not only less costly than other makers’, but give results 
unexcelled by any of them. 


or WriTE FOR OUR ILLUSTRATED LIST, WITH TESTIMONIALS 
AND ILLUSTRATED INSTRUCTIONS UPON HOW TO WORK. Post 
FREE TO Reapers or NATURE.” 


HARRY W. COX, Ltp., 


9, 10 & WH CURSITOR STREET, CHANCERY UNE LONDON. 


The SANGER Trichromatic 
rs 


NATURAL COLOUR PHOTOGRAPHY. 


*A” QUALITY. 
Adjusted for use with the Cadett aan eur 


setofthree 2in. 2h in. 
£3'3s. £445. £5 55. Tos. 
12s. ett tas, £18" 
Circular, t in. atin. > 
Per 43 160. 08. Stes. tio 


SANGER SHEPHERD & CO.’S quauiy 
TRICHROMATIC LIGHT FILTER 


In pugenne to a demand for a less expensive article than our Standard 
“A” Quality S. Measured Trichromatic Filters, we have introduced 
the following sat, which are similar in appearance to the “A” Quality, 
but made with a less perfect quality of worked glass and with a slight y 
larger margin of error in the accuracy “ adjustments. 

Square, per set of three afin. 2hin 
£1 5s. £1 15s. “10s. 
Circular, per set of three 1 2i 2h in. 4in. 
£i'5s. £1 10s. £2 £4'bs. 
“C” Quality, coated on Best Patent Plate Glass, stocked in three sizes, 
square 1g in. 24 in. 34 in. 


15s. £1 10s. 
| Natural Colour Photographs made to order from Natural 


4in. 
£4 


History Specimens, Microscopic Objects, Works of Art, &c., 
either as Lantern Slides or larger transparencies. 


APPARATUS AND MATERIALS FOR 
ORTHOCHROMATIC PHOTOGRAPHY 
and PHOTO-MICROGRAPHY. 


Il Catalogues and Descriptive Booklets post 
i= to readers of NATURE. 


SANGER SHEPHERD & CO., 


FACTORY AND OFFICES: 5, 6 & 7 Gray’s INN PAssaGE, 
Rep Lion STREET, TOLBORN, Lonpon, W.C. 


Nore.—Gray’s Inn Passage is the second turning on the right in Red Lion 
Street, coming from Holborn. 
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REYNOLDS & BRANSON, Liv. 


LABORATORY OUTFITTERS. 


Sole Authorized Makers of the 
STROUD & RENDALL 
SCIENCE LANTERN 


for Vertical and Horizontal Projecticn 
of Slides and Apparatus. 


1902 UNIVERSAL MODEL (Patent). 
Packs in Case 21” x 8” x 12”. 
A new Model introduced to meet requirements of all demonstrators. 
Many novel advantages. Open front stage and adjustable table for tall 
apparatus. Prisms silvered or plain. Selected optical parts. Suitable 
for Arc, Lime Light, Acetylene, &c. 
Price complete, as illustrated, £9 9s. 
1901 MODEL, as formerly advertised, and with one prism, £8. 


— 


ROSS’ new stupents’ 


‘Standard ” Microscope, 


New “S.S” Stand, with in. 
clining limb, square stage, di- 
agonal rack and pinion for focus- 
sing and direct acting fine 
adjustment, plane and concave 
mirrors, No. 2 Eyepiece and 
Iris Diaphragm, 2/3” and 1/6" 
Object Glasses, and New Triple 
Nosepiece; the whole in maho- 
gany case --. £8 Os. Od, 

Extra for Swing-out 

Substage... O86 

Extra for Abbe 

Condenser 150 

1/8” Object Glass 

(for Biology) - 2100 

1/12” Oil Immersion 


CATALOGUES FREE OF 


MICROSCOPES, 
TELESCOPES, 
PHOTOGRAPHIC LENSES, 
CAMERAS, 


And Apparatus of all 
descriptions. 


Gold Medals and HighestA wards 
at all great exhibitions. 


Illustrated Catalogue of Physical and Chemical Apparatus, 350 pp. and 
1200 /dlustrations, free to Principals, Teachers, &c. 


Special Designs made to instructions in our own workshop. 


14 COMMERCIAL STREET, LEEDS. 


Ltd 111 New Bond St., London, W. 

RO 4 31 Cockspur St., Charing Cross, S.W. 

9 Paris Branch: 35 Boulevard du Temple. 
Works : Clapham Common, S.W. 


CROMPTON & CO. 


(LIMITED.) 


ELECTRICAL 
INSTRUMENT 
MAKERS. 


ARC WORKS, 
CHELMSFORD. 


CADETT PLATES. 


YOU ARE BEING LEFT BEHIND 
BY NOT USING THE 


SPECTRUM 


PLATES & LIGHT FILTERS. 


Ask your Dealer for particulars, or we will send free on 
receipt of a post-card. 


New Booklet, ‘‘ORTHOCHROMATIC and 3- 
COLOR PHOTOGRAPHY” (simplified), by 
JAMES CADETT and E. SANGER SHEPHERD. 
Gratis, Post Free. 22nd Thousand. 


P.0.P. & Bromide Papers. 


‘BEST ONLY AND CHEAPEST. 


CADETT & NEALL, Ltd., 


ASBTEAD, SURREY. 


The Crompton form of Potentiometer is 
widely used, and highly recommended by 
scientific and engineering teachers. 


ILLUSTRATED CATALOGUES POST FREE. 
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FINE ART PHOTOGRAPHS. 


SUITABLE APPROVAL PACKETS sent by post for examination 
and choice to responsible persons in any part of the world. No 
deposit required from such. Please state requirements. 


Paris Salon Pictures. 
Classical Undraped Fi- 
gures. Secular and Reli- 
gious Subjects. Statu- 
ary, Views, Architec- 
turaland Scenic, 
Actresses, He or- 
traits. Artists’ Life 
Studies (including the 


Series by Von Glcden). 
Bastern types. Children, 
Animals, Fruit, Flowers. 


Clouds, Waves, Rustic 
Scenes. 


CotLecTions from the National 
Gallery, South Kensington and 
British Museums, Walker Art Gal- 
lery (Liverpool), Louvre, Luxem- 
bourg, Vatican, Dresden and 
other noted Galleries. 


Prices 3d. to 15s. each. 
STEREO SLIDES.—Boer War 


Scenes, Animals, Humorous, 

Statuary, Views (British and 

Foreign, Town and Country). 
Prices from 6d. each. 


THE “TWENTIETH CENTURY ” 
STEREOSCOPE, 5s. 6d. 


‘L'ALLEGRKO,” G. W. Core. Sent on approval against 3d. for 
Folio size, Carbon, at 2s. 6d. postage. 


EROMANN & SCHANZ, 


25 
he Balham Photogra RRACI and ain Offi 


116 ‘ LEIGHTON” TERRACE, BEDFORD HILL BALHAM 
JUNCTION, LONDON, 


Orrice Hours, to TILL 5; Sarueave, 10 TILL 12. 
Write for our latest 48-page Tllustrated Price C atalogue, post 
free 3d. The equivalent of 3d. in Foreign Stamps will be accepted 
Jrom residents abroad. 


W. F. STANLEY 2CoO., 


LIMITED. 


HIGH-CLASS SURVEYING 


AND 


Z| | DRAWING INSTRUMENTS. 


Highest Awards in all: Competitions. 
Two Gold Medals. 


PROFESSOR FULLER’S 


CALCULATOR, 


500 inch log- line on ar 
PRICE ... 


GREAT TURNSTILE, HOLBORN, LONDON. 


THE SPECTROSCOPIC CAMERA. 


Designed by A. A. K. Tatient, F.R.P.S. 
Fitted with THORP’S DIFFRACTION PRISM 
GRATING. Price £3 3s. complete. 
Lf Invaluable for Tests. Handy, 


Accurate. 
pans ufactured solely by 


PENROSE & CO., 
109 FARRINGDON ROAD, E.C. 


For Photography, Unsurpassed for fine definition. 


Coxe JENsEs 


JAYLons Hopsontrr 


Srovcwtow Street LEICESTER, 
ere (8 Breese LONOON. W, 


MARCONI'S 


WIRELESS TELEGRAPH CO. 


LTD. 
MANUFACTURERS OF 


HIGH-CLASS 


10 inch INDUCTION COILS. 


SPECIALLY RECOMMENDED FOR X-RAY WORK. 
These Coils are of the highest efficiency and 


are not liable to get out of order. They can be © 


supplied with or without vibrating break, and with 

discharge rods fitted with horizontal adjustment, 

or with ball socket adjustment, at the option 
of the purchaser. 


vee 


FOR PRICES AND PARTICULARS APPLY TO 


18 FINCH LANE, LONDON, E.C. 


A. ROSENBERG & CO. 


PATENTEES AND ACTUAL MAKERS OF 


APPARATUS FOR X-RAYS 
WIRELESS TELEGRAPHY. 


This is the most compact and efficient PORTABLE ‘X-RAY OUTFIT 

made. A 10” Spark Coil, Focus Tube, and all accessories, except Battery, 

pack into the one box measuring 25” = rr” x 14”, and weigh only 65 ds. 
complete. 


PRICE £36 10 O- 
per See ‘* Nature,” June 5, page 136. 
May be had fitted with Coil of any length Spark. 


DOUBLE AND MULTIPLE SECTION COILS IN ALL SIZES. 
Price List free on application. 


24 SOUTHAMPTON ROW, HOLBORN, LONDON, W.C. 
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VOLUME X. JUST PUBLISHED. 


THE CAMBRIDGE NATURAL HISTORY. 
Volume X.—_-MAMMALIA. 


By F. E. BEDDARD, M.A., F.R.S., Vice-Secretary and Prosector of the Zoological 
Society of London. ILLUSTRATED. 8vo. 17s. net. 


DAILY NEWS.—“ A volume which, for the interest of its contents and for its style and method of treatment, is not 
only worthy of its predecessors, but may be regarded as one of the most successful of a brilliant series.” 


NOW COMPLETE IN FOUR VOLUMES. 


THE SCIENTIFIC MEMOIRS OF THOMAS HENRY HUXLEY. 


Edited by Sir M. FOSTER, K.C.B., F.R.S., and Professor E. RAY LANKESTER, F.R.S. In 4 vols. 
With Portraits and Illustrations. Super-royal 8vo. Vol. I. 25s. net. ; Vol. II. 30s. net. ; Vol. IIL. 30s. net. ; Vol. IV. 
30s. net. 


NEW AND UNIFORM EDITION OF 


DR. WALLACE’S WORKS. 


DARWINISM: AN EXPOSITION OF | NATURAL SELECTION; & TROPICAL 


THE THEORY OF NATURAL SELECTION. Extra NATURE. Extra Crown 8vo. 75.60. 
Crown 8vo. 7s. 6d. 


THE MALAY ARCHIPELAGO. ISLAND LIFE. 


Extra Crown 8vo. 7s. 6d, Extra Crown 8vo. 7s. 6d. 


STUDIES SCIENTIFIC AND SOCIAL. In 2 Vols. Extra Crown 8vo. 18s. 


METALLOGRAPHY: AN INTRODUCTION TO THE STUDY 


OF THE STRUCTURE OF METALS, CHIEFLY BY THE AID OF THE MICROSCOPE. By ARTHUR 
H. HIORNS, Head of Metallurgical Department, Birmingham Municipal Technical School. Globe 8vo. 6s. 


SECOND EDITION NOW READY. 


ON A METHOD OF PREDICTING BY GRAPHICAL CONSTRUCTION 


OCCULTATIONS OF STARS BY THE MOON & SOLAR ECLIPSES 


FOR ANY GIVEN PLACE, TOGETHER WITH MORE RIGOROUS METHODS OF REDUCTION FOR THE 
ACCURATE CALCULATION OF LONGITUDE. 


By FRANCIS CRANMER PENROSE, M.A., F.R.S., F.R.A.S., Litt.D., D.C.L. Second Edition. 4to. 12s. net. 


NATURE.—*‘ The very full explanation of the principle involved, the details of the working out of each case in point, the 
tables to facilitate the necessary computations, and the skeleton forms for actual practice, will all be found sufficiently clear to enable 
the worker to understand the practical use of the method.” 


SECOND EDITION REVISED NOW READY. 


PRACTICAL BOTANY FOR BEGINNERS. 


By Professor F. O. BOWER, Sc.D., F.R.S., and D. T. GWYNNE-VAUGHAN, M.A. Globe 8vo. 


NATURE.—* This excellent little book appears in a second edition after being subjected to a careful revision. . . . 
book is already so well known that it is unnecessary to emphasise the careful arrangement of subject and the clear descriptions 


which characterise it.” 
NEW EDITION NOW READY. 


METHODS OF GAS ANALYSIS, WALTHER HEMPEL. Transiated 


from the Third German Edition and considerably 
enlarged by Professor L. M. DENNIS. Crown 8vo. 10s. net. 
SECOND EDITION NOW READY. 
ELEMENTARY TREATISE ON KINEMATICS & DYNAMICS. 
By Professor JAMES GORDON MACGREGOR, M.A., D.Sc., LL.D., &c. Crown 8vo. 10s. 60. 
MACMILLAN AND CO., LIMITED, LONDON. 
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WORLD TRAVEL 


ORGANISED BY 
HENRY S. LUNN, M.D., W. “oe LUNN, and 
CONNOP F. S. PEROWN 


46 6s. LUCERNE and GENEVA TOURS. 
£6 16s. 6d. and £9 9s. GRINDELWALD and CHAMONIX TOURS. 
Extensions to all parts of Switzerland. 
Summer Cruises to NORWAY, SWEDEN, a the NORTHERN 
CAPITALS of EUROP 


On the S.Y. ““ ARGONAUT,” Tonnage 3,273, oy P. 4,000. Electric Light. 
irst Class Cuisine. 


Dates of Departure : JUNE 30th, JULY 22nd, AUGUST sth and 23rd. 


BERCHTESGADEN. 
TOURS tothe BAVARIAN HIGHLANDS and the SALZKAM- 
MERGUT. 


With Extensions to Nurnberg, Vienna, or the Bavarian Palaces. 


Full from the SFcrETARY— 
5, ENDSLEIGH GARDENS, EUSTON, LONDON, N.W. 


£12 125. NORWAY CRUISES — 


Steam Yacht M/DNIGHT SUN, 3178 Tons. 
Finest Yachting Steamer afloat. No Upper Berths in the ship. 
Sailings :—July 5, 19 ; August 2, 16. 
Apply to the ALBION S.S. CO., LTD., Newcastle-on-Tyne. 


TO READERS ABROAD. 


WANTED Butterflies, Moths, Beetles, Flies and_other Insects; also 

Scorpions, &c., from n Countries. Full value remitted 

return mail specimens sent. —Pack carefully so that they reac 
us 


Addresses also invited for Sale or Exchange. 
HEYNE BRO Sutesh Entomological Specimens, Cabinets, 
ooks, Apparatus, Pins, &c., 
tro & rrr STRAND, LONDON, W.C. 
Price Lists on application. Specimens submitted for selection. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spir Desmids, Diatoms, Ameeba, Arcella, Actinosphzrium, 
Vorticella, Stentor, dra, Floscularia, Stephanoceros, Melicerta, and many 
other Specimens of Bond Life. Price rs. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 


The following animals can always be supplied, either living 


or poceneres by the best methods :— 

S ; Clava, Obelia, Sertularia; Actinia, Tealia, Cosprtato, Alcy- 
adentil Hormiphora (preserved) ; Leptoplana; Lineus, Amphiporus ; Nereis, 
Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, Gammarus, 
Ligia Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, Pectens 
Bugula, ia, Pedicellina, Holothuria, Asterias, Echinus; Ascidia, Salpa 
(preserved), Scyllium, Raia, &c., &c. 

For prices and more detailed lists apply to 
Biological Laboratory, Plymouth. 


HE DIRECTOR. 


WATKINS & DONCASTER, 


NATURALISTS, 


AND MANUFACTURERS OF 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ EGGS AND SKINS, AND ALL 
BRANCHES OF NATURAL HISTORY. 


SPECIAL SHOW-ROOM FOR CABINETS. 


{pe Our Catalogue (96 pp.) Post free on application. 

N.B.—For Excellence and Superior ¢ Cabinets and 
references are permit ingtished 
patrons, Museums, Colleges, &c. 

A LARGE STOCK OF INSECTS, BIRDS’ EGGS 

AND SKINS. 
Birds, Mammals, &c., Preserved and Mounted by First-class Workmen 
true to Nature. 
All Books and Publications on Natural History supplied. 


36 STRAND, LONDON, W.C. 
(Five Doors from Charing Cross.) 


Minerals, Rocks, Fossils, Metallic Ores, Rough Precious Stones, &c. 


Collections of above for Prospectors, Mining Engineers, 
Technical Schools, and for Private Study. 


MINERALS FOR ALL PURPOSES. ROCKS FROM NUMEROUS LOCALITIES. FOSSILS 
FROM ALL BRITISH FORMATIONS. 


Precious Stones, Meteorites, Rare pate am, 


ALL LISTS ey OF 


JAMES R. GREGORY &CO,, 
MINERALOGISTS, &c., 
To Science & Art & Colonial Museums, & c. 


1, KELSO PLACE, STANFORD RD., KENSINGTON, W. 


COLLECTIONS OF 


MINERALS, ROCKS or FOSSILS 


to illustrate the leading Text-books on 


GEOLOGY, PHYSIOGRAPHY and MINERALOGY. 
50 Specimens in Box, 12/6 ; 100 do., 21/=; 200 do., 42/= 


A large Stock of Minerals, Rocks, Fossils and Microscopic Objects 
‘or selection. 
CATALOGUES GRATIS. 
Geologists’ Hammers, Cabinets, Card Trays, Glass-capped Boxes, &c., 


&c., always in stock. 


THOMAS D. RUSSELL, 
78 NEWGATE STREET, LONDON, E.C 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis China, Lacquers, Gongs, Shells, and other Curios. 


NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers; Editorial 


Communications to the Editor. The telegraphic address of NATURE is “ PHUSIS,” LONDON. 


a, 
To ALL PLACES ABROAD :— 


CHARGES FOR ADVERTISEMENTS. 


fa 
*Three Lines in Column <0 8 


One Eighth Page, or Quarter Column 
Quart er Page, or Halfa Column... . .1 15 
a Page, or a Column . eee 5 

Whole Page .....- 6 
* The first line being in heavy type is charged for as Two Lines. 


Cheques and Money Orders payable to MACMILLAN & CO., Limited. 


OFFICE: ST. MARTIN’S STREET, LONDON, W.C. 


Y. 
| 
1, 
IV. 
A l 
| 
UR 
et, 
the 
ble 
‘he 
ed 
aly 


Ixxxii 


NATURE 


[JULY 3, 1902. 


As Glass Blowers we are the actual makers 
of every description of 


FOCUS TUBES, 


and can therefore guarantee such for pene- 
trating power, definition and durability. 


PRICE FROM 12/= EACH. 


A large assortment of FANCY TUBES producing 
unique effects under the current. 


COILS, ACCUMULATORS, BREAKS, WIMSHURSTS, SCREENS, 
AND ALL ACCESSORIES FOR X-RAY WORK. 


Demonstration Sets for Wireless Telegraphy. 


Illustrated List Post Free on Application. 


C. E. MULLER, ORME & CO., 


148 HIGH HOLBORN, LONDON, W.C.; 
And at 194 OXFORD STREET, MANCHESTER. 


-RAYS 


ums (EsTaBLisHED 1798.) 

RETAIL—89 BisnopscaTe STREET WiTHIN, E.C.. WHOLESALE—34 CamomiLe STREET, E.C. 

Scientific Apparatus Manufacturers and Laboratory 

Outfitters to the Home,and Colonial Departments of 

H.M. Government, Scientific Institutions, Colleges, 
and the various Industries throughout the World. 


Complete Illustrated Catalogue of over 650 pages, 
es with about 3000 lilustrations. 2s. 6d., cr by Post 3s. 
. : . (Free to Colleges and Schools.) 


THE EELLAS BLOWPIPE JET for 


schools, made to drop over the burner. A boon 
rv school laboratories, once used always used. 
- doz. 


THE KEELLAS BURNER. Specially 


designed by Dr. Kellas, with a flange protector 
to prevent spill and corrosion of the air regulator, 
which being made loose does not stick and 
corrode. An ideal Bunsen burner for schools, 
1/8 each, or 12/- per doz. 


HORIZONTAL ARM for attaching to 


Bunsen burner, when required for blow- 
pipe work, enabling. the, operator to rest 
the wrist on the bench Also useful fcr 
keeping a small flame at greater distance 
from the vessel being heated as in distil- 
lations. Will fit the Kellas burner and 
jet. 1/8 each. 


NEW BLAST BUNSEN BURNER 


for producing a very high temperature without 
the aid of a Foot Bellows. Will burn stout Copper 
wire, and decompose marble. Uniyue for the 
a Table and Laboratory ignitions. 4/6 
each. 


NEW T ATTACHMENT to drop over 


Bunsen burner with holder for glass tube up 
to 1” diam. Prof. Coleman's ttern as used 
in the Polytechnics for reduction experiments. 
1/8 each. 


(English Patents, Nos. 5639 and 
7942, 1894.) 


Of handy size, with great magnifi- 


that of the old style), 
definition, perfect achromatism, and 
very decided Stereoscopic effect, 
and which, when once adjusted, are 
always ready for use. 
Prices: £6 to £8. 
= These Glasses are invaluable for all branches of NATURAL 
HISTORY FIELD WORK, as well as for general use. 

For NAVAL MEN and DEERSTALKERS, &c., we have made 
larger sizes for NIGHT and DAY USE, admitting more light, but 
of somewhat greater weight. Prices: Night, £10; Day, £11. 

Illustrated Price List free. 


CARL Z EISS wr JENA), 


29 MARGARET STREET, REGENT STREET, LONDON, wW. 


ZEISS STEREOSCOPIC FIELD GLASS, 


f=) cation and field of vision (ten times | 
brilliant | 


THE NEW POLYMETER (as figurea) 


A miniature Meteorological Observatory for Scientific, 
Industrial and Hygienic purposes. 
Invaluable for forecasting the weather. 
Descriptive pamphlet post free. 

OUR CATALOGUE 
(650 pages of Illustrations and Prices) 

OF EVERY DESCRIPTION OF 


CHEMICAL & ANALYTICAL APPARATUS. 


Including Balances, Drying-Ovens, Furnaces, Labora- 
tory Stands, Microscopes, Spectroscopes, Bacterio- 
Jogical Apparatus, Porcelain and Clay Ware, Jena 
Laboratory Glass Ware, and Glass Tubing, 
may be had gratis on application by Colleges, Schools 
and Laboratories. 
HOT AIR MOTORS. 
Easily worked by ordinary Laboratory Bunsen 
burner or paraffin lamp, and preferable to water motors. 


A. GALLENKAMP & CO., LTD., 


19 & 2t Sun Sr., Finspurv Sq., Lonvon, E.C. 


“ ZYLO” 


THE 
LATEST NOVELTY 
IN 
HAND CAMERAS. 


SEND FOR PARTICULARS. 


1066 & 108 REGENT 


STREE 


THE LONDON STEREOSCOPIC COMPANY'S 


“ PRISMATIC ” 


FIELD GLASSES 
By GOERZ, ROSS, ZEISS, 
and VOIGTLANDER. 


ONOON | 
COMPANY | 


RECENT STREET. 
—w— 


|. 
LIST ON APPLICATION. 


T, W. | 54 cHEAPSIDE, E.C. 


Printed by RicHarp CLay anp Sons, Liatep, at 7 & 8 Bread Street Hiil, Queen Victoria Street, in the City of London, 
Co., at St. Martin's Street, London, W.C., and ‘ne Comvany, 66 Fifth Avenue, New York. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


** To the solid ground 
Of Nature trusts the -mind.which builds for aye.” —WORDSWORTH. 


No. 1706, VOL. 66] 
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[PRICE SIXPENCE. 


Registered as a Newspaper at the General Post Office.) - 


{All Rights are Reserved. 


ALTERNATING CURRENT. BREAK. 


NEWTON & WRIGHT'S PATENT. 
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NEWTON & CO., Opticians to His Majesty THE KING, 
3 FLEET STREET, LONDON. 


REYNOLDS & BRANSON, itd. 
ane Scientific Instrument to the Indian 
nment and Science and Art 


rtment. 
LABORATORY FURNISHERS and MANUFACTURING CHEMISTS. 


COMBINED CHEMICAL AND PHYSICAL BENCH, illustrated 
above, as supplied = National Physical Laboratory, Teddington, fitted 
for Gas, Water and Electricity. 
| Catalogue of Chemical and Physical Apparatus, 350 pp. and 1200 

lllustrations, free on application. 
BENCHES AND FITTINGS TO SUIT ALL REQUIREMENTS. 


4 COMMERCIAL STREET, LEEDS. 


THE NEW 


“LONDON” 


MICROSCOPE. 


With Eye-piece 3 inch, } inch 
Object - glasses, in Mahogany 


£5 12s. 6d. 


6 Double Nose-piece, 9/- extra. 
- Focussing Substage, 14/6 extra. 


= -R. & J. BECK, Ltd., 
68 CORNHILL, 


LONDON. 


MEANTIME SUNDIAL. 
(MAJOR-GENERAL OLIVER’S PATENT.) 
IMPROVED PATTERN. 

THE TRUE TIME WITHOUT CALCULATION. 


Full description ont price post free 0 on application to the Soie Makers— 


NEGRETTI & ZAMBRA, 


38 HOLBORN VIADUCT, E.C. 
Brancugs : 45 CORNHILL; 122 REGENT STREET. 
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ENGINEERING AND CHEMISTRY. 
CITY AND GUILDS OF LONDON 
INSTITUTE. | 


SESSION 1902-1903. 


The COURSES of INSTRUCTION at the Institute's Cenrrat 
Tecunicat Coiiece (Exhibition Road) are for Students not under 16 
of age; those at the Institute's Tecunicat CoLiecs, Finssury, 
or Students not under 14 years of age. The Entrance Examinations to 
both Colleges are held in September, and the Sessions commence in October. 
Particulars of the Entrance Examinations, Scholarships, Fees, and Courses 
of Study, may be obtained from the Colleges, or from the Head Office of 
the Institute, Gresham College, Basinghall Street, E.C. 


OITY AND GUILDS CENTRAL TECHNICAL OOLLEGE. 


(Exuisition Roap, S.W.) 


A College for Day Students not under 16 preparing to become Civil; 
Mechanical, or Electrical Engineers, Chemical and other Manufacturers, 
and Teachers. Fee for a full Associateship Course, £30 per Session- 
Professors :-— 

Civil and Mechanical Engineering W.C. Unwin, F.R.S., M.Inst.C.E. 
Electrical Engineering ... { E. Avnton, F-R.S., Past 


-E. 
Mechanics and Mathematics +. O. Henrict, Ph.D., LL.D., F.R.S. 


OITY AND GUILDS TECHNICAL COLLEGE, FINSBURY. 
(Lzonarp Street, City Roap, E.C.) 


A College for Day Students not under 14 preparing to enter Engineering 
and Chemical Industries, and for Evening Students. Fees, £15 per 
Seuten for Day 


Chemistry ove ove 


City and Guilds of London iit 
Gresham College, Basinghall Street, E.C. 


F.R.S., F.LC. 


BIRKBECK INSTITUTION, 
BREAMS BUILDINGS, CHANCERY LANE, E.C. 


Day and Evening Courses of Study (Lectures and Laboratory work) 
are held i in the following Science subjects :— 

Chemistry «. J. E. Macxenzig, Ph.D., D.Sc. 
Physics ... ALBERT GrirFiTus, D. 
Mathematics... oo E. H. Smart, M.A. 

Bo ne A. B. Renpie, M.A., D.Sc. 

H. W. Untuank, B.A., B.Sc. 
Geology and Mineralogy Geo. F. Haxris, F.G.S. 
and Guo. Parcuin, A.R.S.M. 

Also Classes in French, Gunn, Spanish, Russian and Italian. 

The Science Courses include practical work in well-equipped l-abora- 
—_, and provide for the requirements of the University of London 

egrees. 

. sch are also arranged for Conjoint Board, Dental and Pharmaceutical 
Examinations. 

Evening Classes are also held in Biology, Tesnisloay. Practical Geometry, 
Machine Construction, Steam and Applied Mechanics, Building Con- 
struction, Land and Quantity Surveying, and Fstimating. 

Further information on application to the PrinciPAL. 


CITY AND COUNTY BOROUGH OF 
BELFAST. 


The Library and Technical Instruction Committee of Belfast invite 
enemas for the following positions in their Municipal Technical 

nstitute :— 

A CHIEF LECTURER in the Physics and Electrical Engineering 
Department ; salary, £250 per annum. Weight wil! be attached to special 
qualifications in Electrical Engineering. 

A CHIEF LECTURER in Mathematics ; salary, £160 per annum. 
Applicants having special knowledge of the practical applications of Mathe- 
matics will be preferred. 

Forms of application may be had from the undersigned, and these should 
be returned, accompanied by copies of not more than three recent testi- 
monials, on or before Monday, ~ 21. Canvassing will disqualify. 

FORTH, Assoc.R.C.Sc.1., 
July 8, 1902. 


UNIVERSITY COLLEGE OF NORTH 
WALES (BANGOR). 
SESSION 1902-3 will open on WEDNESDAY, 
OCTOBER 1. 
DEPARTMENTS of PHYSICS, CHEMISTRY, and BIOLOGY. 
Prof. E. Taytor Jones, D.Sc. 
PHYSICS ......... 4 Assistant Lecturers and Demonstrators, F. E. Rees, 
B.Sc., and D. Farrar, B.Sc. 


Prof. J. Dossisz, M.A., D.Sc. 
CHEMISTRY... Assistant Lecturer and Demonstrator, A. Lauper, 


B.Sc. 
es Assistant turer ani monstrator, J. 
Zoology—Prof. Puitie J. WHite, M.B., F.R.S.E. 
The Classes and Laboratory Courses of this College are arranged to suit 
the requirements of Students of Practical Science, as well as of Students 
reparing for University and other Examinations. The Lectures in Chem- 
istry, Physics, Botany, and Zoology are recognised by the Universities of 
Edinburgh and Glasgow as qualifying for the Medical Degrees of those 
Universities. One Annus Medicus may be taken at this College. 

The extensive Laboratories (Physical, Chemical, and Biological) are fully 
equipped for Study and Research, and in the Physical Department special 
provision has been made for the teaching of Electrical Engineering. A 
Special Course has been arranged in this subject. 

Inclusive Tuition Fee, £11 15. 

LABORATORY FEES (per Term) 
on the scale of £1 1s. for six hours a week, in each Department. 

A considerable number of Scholarships ‘and Exhibitions are open for com- 
petition at the beginning of each Session, and several are awarded at the 
close of each Session on the result of the year’s work. 

For full information as to Courses, apply for Prospectus to the Secretary 
and Registrar, J. E. LLOYD, M.A. 


MUNICIPAL TECHNICAL COLLEGE, 


BRIGHTON. 
Principal—C. H. DRAPER, B.A., 
DAY COURSES in MECHANICAL and 


RICAL ENGINEER- 
ING, and for the LONDON UNIVERSITY DEGREES. 
Approved by the GENERAL MEDICAL COUNCIL FOR THE 
First YEAR’Ss MEDICAL COURSE. 


NORTHAMPTON INSTITUTE, 
CLERKENWELL, LONDON, E.C. 
ENGINEERING DAY COURSES IN MECHANICAL, 
ELECTRICAL AND HOROLOGICAL ENGINEERING. 
FULL DAY COURSES in the oa subjects will cc 


COUNTY COUNCIL OF MIDDLESEX, 
WILLESDEN POLYTECHNIC. 

A TEACHER or TEACHERS of PHYSIOGRAPHY, PHYSIO- 
LOGY and HYGIENE will be required for the Session commencing in 
October next. Salary, .2s. 6d. per evening- 

Applications, giving age and experience, and stating which of the above 
subjects the candidate is prepared and qualified t6 teach, should be 
Secretary, Willesden Polytechnic, Priory "Park Road, 

ilburn, 


THE DAUNTSEY AGRICULTURAL 
SCHOOL, WEST LAVINGTON, 
DEVIZES. 


SCIENCE MASTER. 

Applications are invited for this appointment. Chief Subjects : General 
and Agricultural Chemistry, Physics and Mathematics. University 
Graduate. Preference given to Candidates capable of assisting in School 
games. Salary, £80 to £100, with full Board and Residence in Schoc!. 
Apply, Head Master. 


KILKENNY CITY TECHNICAL 


SCHOOL. 

INSTRUCTRESS of DOMESTIC ECONOMY wanted for the above 
School at a salary of £80 a year. She will be also required to teach in two 
Schools. 

- lications, enclosing testimonials, and stating age, experience, and 
quali Reotions (which must satisfy the Technical Department, Dublin), to 
be made to the Town Cierx, Town Hall, Kilkenny, from whom full 
particulars can be obtained. 


KILKENNY CITY TECHNICAL 
SCHOOL. 


HEAD MASTER wanted for the above School at a salary of £2004 
year. He will be required to teach some of the Technical subjects. 

Applications, enclosing testimonialsy and stating age, experience and 
qualifications (which must satisfy the Technical Department, Dublin), to 
be made to the Town Crerk, Town Hall, Kilkenny, from whom ful! 
particulars can be obtained. 


BIRKBECK INSTITUTION. 


The Council require an ASSISTANT LECTURER and DEMON- 
STRATOR in CHEMISTRY, to enter upon duties on September 25 
Commencing salary £100, full time. 

Apply, stating age and degree, with single copy of testimonials, to Prin- 
CIPAL, Birkbeck Institution, Bream’s Buildings, Chancery Lane, E.c. 


Monday, September 29, 1902. ENTRANCE AMINATION on Wed- 
nesday and Thursday, September 24 on 25. The Courses prepare for the 
Degree of B.Sc. in ngineering at LONDON UNIVERSI 

Full particulars can be obtained on application at the Office of the Insti- 
tute, or to 


R. MULLINEUX WALMSLEY, D.Sc., Principal. 


LEEDS MIDDLE CLASS SCHOOL 
(SCHOOL OF SCIENCE).—Wanted in September, ASSISTANT 
SCIENCE MASTER for Elementary Science and ordi Form 
Work. Must possess qualifications in Chemistry and Physic». 
Salary, £110. Keplicatioes to Hon. SECRETARY. 
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OWENS COLLEGE, MANCHESTER. 


DEPARTMENTS bd BIOLOGY AND GEOLOGY. 
ESSION 1902—3 
In addition to the a. Classes for it the Intermediate Science and 
Preliminary Science Examinations, full Courses will be given in :— 
ZOOLOGY Professor Hickson, M.A., F.R.S. 
NY Professor Weiss, B.Sc. 
Professcr Boyp-Dawxins, M.A., F.R.S. 
And the following Special Courses will be given by :— 
eg Hickson on the THEORY of FERTILISATION. 
Dr. F. W. Gamste on VERTEBRATE ANATOMY. 
Professor Weiss on PALAOBOTANY 
Dr. O. V. DarBisHIRE on the PHYSIOLOGY of PLANTS. 
Professor Bovp-Dawxins on APPLIED GEOLOGY. 
Mr. Hopson on PETROLOGY. 
Arrangements will be made for qualified Students wishing to undertake 
special Research Work in the Beyer Laboratories. 
The Session commences on October 7. Prospectuses will be forwarded 


lication. 
— S. CHAFFERS, Registrar. 


GUY’S HOSPITAL. 
ENTRANCE SCHOLARSHIPS, to be competed for in September 


Two OPEN SCHOLARSHIPS in ARTS, one of the value of S100, 
open to Candidates under - years of age, and one of £50, open to Candi- 
dates under 25 ears of ag: 

TWO OPE SCHOLARSHIPS i in SCIENCE, one of the value of 
£150, and —— of £60, open to Candidates under 25 years of age. 

ONE OP N SCHOLAt SHIP for University Students who have com- 
pleted their Sead of Anatomy and Physiology, of the value of £50 

Full particulars may be obtained on application to the theax, Guy's 
Hospital, London Bridge, S.E. 


SOUTH-WESTERN POLYTECHNIC, 
MANRESA ROAD, CHELSEA, LONDON, S.W. 


The Governing Body invite applications for the Post of DEMON- 
STRATOR of PHYSICS. 

He will be engaged chiefly in teaching Classes from the Secondary Day 
School attached to the Polytechnic. 

Duties commence September 1, 1902. 

Salary, £120 per annum. 

Form of application and Memorandum of Duties (which must be returned 
by July 8) may be obtained from Tue Secretary. 


SCHOLASTIC.—To Science Masters.— 


(1) Headmaster for Technical School, Technica! Subjects necessary, 
salary, £200; (2) 2nd Master for Secondary School, good Science 
necessary, £140, non-res. ; (3) Practical Physics, Chem. and Drawing, 
£100, res. ; (4) Adv. Physics, Intermediate Schl., £130 to fase; fs) 
Science Master for London Coaching Estb., £t50, ' non-res. ; (6) C 

and Physics, £80, res. ; (7) Mathcs. and Form Work, £140, non- “4 : 
(8) Chemistry and Physics, £100, res. ; (9) Chem., Physics, ge 
£70, res. ; (10) Science and Drawing, £130, non-res. ; (11) B.Sc. or 
good Science qualifications, £110, non-res. ; (x2) B.Sc. for Chemistry 
and Physics, County School, £140, non-res. ; (13) Science Master for 
new Technical School, £115, non-res.—Apply, giving full particulars of 
qualifications, &c., to ‘GRIFFITHS, Situ, Powe & Situ, Tutorial 
Agents, 34 Bedford Street, Strand, London. 


SCIENCE MASTER.—Wanted an As- 
sistant Science Master for certain Day School Work in the High 
Schools, and for the Engineering side of the Technical Department 
Evening Classes. Must be experienced, well qualified in Physical 
Science, and especially i in ‘lheoretical and Applied Mechanics, Steam 
and Mathematics, with some knowledge of Chemistry. Apply, 
stating age, qualifications, experience, sa — required, and enclosing 
copies of testimonials, to WILLIAM Fry, Organising Secretary, the 
Salt Schools, Shipley, Yorks. 

The Salt Schools, Shipley, June 26, 1902. 


UNIVERSITY COLLEGE, 


NOTTINGHAM. 

Applications are invited for the post of LECTURER AND DEMON- 
STRATOR IN BIOLOGY AND GEOLOGY. Duties to commence on 
October x next. Salary, £130, rising by £10 a year to £180. 

Applications, which are to sent in not later than July 14, should be 
made on forms supplied by the SEcrETARY. 


COACHING. 


CHEMISTRY, PHYSICS, BOTANY, GEOLOGY and PHYSIOLOGY 
for MEDICAL, UNIVERSITY and other EXAMINATIONS. 
For particulars apply to R. C, T. EVANS, 
eathcote Science Laboratories, 
9 Heathcote Street, Gray’ 's Inn Road, W.C. 


SCIENCE MASTER; Salary £120, non- 


resident.—Grammar School, Wisksworth. 


£19 19s. NORWAY CRUISES.— 


Steam Yacht M/DNIGHT SUN, 3178 Tons. 
Finest Yachting Steamer afloat. No Upper Berths in the ship. 
Sailings :—July 19 ; August 2, 16. 
Apply to the ALBION S.S. CO., LTD., Newcastle-on-Tyne. 


The trouble of compounding 
soluticexs from complicated 
formule is entirely avoided 
by using 


Photographic 
Chemicals. 


The results are certain and 
constant, and the chemicals 
keep perfectly. ‘Tabloid’ 
Pyro., Metol, Hydroquinone, 
Amidol, Paramidophenol and 
Eikonogen Developers, 1/-; 
‘Tabloid’ Gold or Platinum 
for toning, 1/-; and ‘Tabloid’ 
Hypo.. Potassium Bromide, 
or ete., etc. Full list and pam- 
all phiet with working direc- 
Chomiate, tions, gratis, from 


Burroughs Wellcome and Co., 
Stow Hil! Buildings, LONDON. 


asa oa co oe aS 
The BEST Work cannot be done without a Light Filter. 


LIGHT FILTERS on SCREENS 
ORTHOCHROMATIC PHOTOGRAPHY 


In all sizes, ready for 
immediate use. 


CAPS, CELLS, 
FITTINGS & CASES 


In all sizes. 


ORTHOCHROMATIC 
PLATES 


Quarter to 15x12, always 
in stock. 
PRICES OF STANDARD FILTERS, CAPS AND CASES. 
Absolutus Gilvus Landscape BI’k Bronz’d Morocco 
Filters. Filters. Filters, 2, Spring LeatherVelvet 
Cells, as fig. 


Circular 12/6 ... 12/ 1/9 
Square 12/6 ... 
Circular 15/- ... ~ 
18/6 ... 
22\Circular 20/- ... 15, ile 2, 2/6 
{Square 25/- ... 25 
34\Circular 30/- .. 4/- 2h, 3/- 
EVERY REQUISITE FOR NATURAL COLOUR PHOTOGRAPHY. 
Trichromatic + - t Filters from 15s. per set of three. 
Complete Outfits with Filters from £2 10s. 


i= Illustrated Catalogues and | Post. 
__ free to readers of NATU 
SANGER SHEPHERD co., 
forthe Meaatroment of Light Speed : fe. 
Factory AND OFFices— 


5, 6 & 7 Gray's Inn Passage, Red Lion 
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COERZ 
DOUBLE 
ANASTIGMATS 


For definition and covering 
power these lenses are 
unexcelled. 


GOERZ 
DOUBLE ANASTIGMATS 


are made in several different series varying in 
rapidity from F. 4.5 to F. 22. 
OBTAINABLE OF EVERY GOOD PHOTOGRAPHIC DEALER. 


Particulars free on application, if ‘‘Nature’’ is 
mentioned, to 


C. P. GOER : 1 to 6 HOLBORN CIRCUS, 


Series 1 B.F. 4.5 to 


F. 5.5. 


| THE ‘NYDIA’ POCKET CAMERA, 


For Cycling, Climbing and Walking. Takes Plates, 
Cut Films, or Daylight Spools. 
Exceedingly light and portable, yet 

quite complete and self-contained. 
A good Lens, a perfect Shutter, 
the Highest Finish 
throughout. 
Price: 

For 4} X 3} in. 
Pictures, from 
£7 10 O. 
For 6} X 4} in., 
from 


£19 5 0. ai. 
ILLUSTRATED BOOKLET, FREE. <9 NG 


THe ‘N. & G.’ REFLEX 


SELF-FOCUSSING CAMERA. 


For Natural History and General Work. 
Enables one to photograph anything—from a Distant Range of Mountains, 
to a Butterfly or Flower ——- with perfect ease and absolute sharpness. 
ce, complete with Zeiss wm Lens, 2 foci, 
for 44 X 3} in. Pictures, £27 10 0. 


THE ‘N. & G.’ KINEMATOGRAPHS. 


A COMPLETE SERIES OF HIGH-CLASS INSTRUMENTS 
ENSURING PERFECT RESULTS. 
Especially adapted for Scientific Work. 
TAKING, DEVELOPING, PRINTING anp PROJECTING 
APPARATUS. 


CATALOGUE: FREE. 


The ‘N. & G.’ Universal Cameras, Tripod Cameras, Panoramic 
Cameras, Lenses, Lanterns, ana all Photographic Accessories 
and Materials. 

SPECIALITY :—COMPLETE OUTFITS for Scientific Expeditions 
and Special Research. 


NEWMAN & GUARDIA, Ltd., 
90 & 92, SHAFTESBURY JT ONDON. 


AVENUE, W. 


LONDON, E.C. 
IN_PREPARATION.—READY SHORTLY. 
A NEW ILLUSTRATED CATALOGUE 


Which will contain several important additions in 


X-RAY APPARATUS 


Applications invited for same, to be forwarded 
post free on application. 


Works direct on 
any voltage up to 
250 volts. 


REDUCTION IN PRICE 
“UNIVERSAL” MERCURY JET INTERRUPTER. 


In consequence of the arrangements that have been made for manufacturing 
this Instrument on a larger scale, fo'lowing upon the increased demand, 
we have decided to reduce it in price from 


£12 12s. tt SIO 10s. 


ISENTHAL & CoO., 
85 MORTIMER STREET, LONDON, W. 


Contractors to the Ad niralty, War,%1dia, and Colonial Offices, &c. 


THE HIGHEST VACUUM 
READILY OBTAINED. 


ASK FOR 
LIST No. F. 45. 


PRICES FROM £4 5 O 


=! 


APPLY FOR FULL PARTICULARS OF THE 


“GERYK” VACUUM PUMPS T0 
Pulsometer Engineering C2 12 


Nine Elms Ironworks. Reading. 


> 
: 
ane =a) hi j y 
ift ( GI 
{i} ly The finest of Photographic 
Lenses, suit every requirement of the 
| 
Rey 
4 
4 
ae 


JuLY 10, 1902 | 


NATURE 


Ixxxvii 


CAMBRIDGE 


SCIENTIFIC INSTRUMENT CO. 


GRAND PRIX, a UNIVERSELLE, PARIS, 


LABORATORY 
SECONDS CLOCK. 


This Clock has 
been designed to 
fix on the walls of a 
laboratory, where it 
is often useful to 
have a clock show- 
ing seconds. 


The large seconds 
dial is 150 mm. in 
diameter. The 
Clock fre- 
quently be used in- 
stead of a stop 
watch. 


In Polished Mahogany 
Case (see Fig.), 


£110 O. 
Address all Communications— 


INSTRUMENT COMPANY, CAMBRIDGE. 


AGENT :— 


BAUSCH & LOMB’S 


LABORATORY, 
BACTERIOLOGICAL 


ADVANCED MICROSCOPE. 


MODEL B.B. 
THE POPULAR 
FAVOURITE. 


With Screw Substage, Iris 
Diaphragm, Coarse and Fine 
Adjustment, Brass Stand, in 
Polished Wood Cabinet with 
Lock and Key, £5 0 0 
HUYGHENIAN 
EYEPIECES 


From 2” down to 4”, 5/- each. 


A.E. STALEY ®C0., 
35 ALDERMANBURY, 
LONDON, B.C. 


BAUSCH & LOMB'S. 
REPRESENTATIVES 
FOR GREAT . 
BRITAIN 
AND EXPORT. 


C. BAKER, 
244 High Holborn. 


84 PAGE, FULL ILLUSTRATED DESCRIPTIVE LIST, 


THREE PENCE TO COVER POSTAGE. 


O* As an instance of the High-class character of our Stands 
and perfection of our Objectives, we may say we have now 
sold over 30,000 of these Microscopes ; this fact, in itself, is 
sufficient guarantee of their merit and quality. 

N.B.—See Notes on our Instruments in the New Edition of ‘ Carpenter 

on the Microscope.” 


NEW PATTERN 


DIFFERENTIAL 
GALVANOMETER 


FOR LOW RESISTANCE TESTING. 


Advantages over the Potentiometer and the Kelvin 
Bridge— 
Much simpler to work. 


Accuracy limited only by that of the Standards 
employed. 


Prime cost. 


Price complete, with Circular Slide Wire and Keys, £14 4s. 


(See Proceedings of Inst. of E.E., Vol. XXX., No. 151, 
Page 908.) 


NALDER BROS. & CO., 


12 CARTERET STREET, QUEEN ANNE’S GATE, 
WESTMINSTER, LONDON, S.W. 
(Late 16 Rep Lion STREET, CLERKENWELL.) 


SUMMER HOLIDAYS. 


SCIENTIFIC MEN (both Professional and Amateur) 


WILL FIND THE 


“WATKIN” MOUNTAIN ANEROID 


a most interesting companion, which will greatly enhance 
the pleasure derived from their tour, 
OBVERSE. 


REVERSE, 


“ Extraordinary 

results are obtain- 

able with this Ane- 
roid.”’— 


ED.WHYMPER,. 


Used in all the American and Colonial Surveys. 


THERMOMETERS for STUDENT WORK 
as specially produced for the Laboratories of 
the Royal College of Science and City and 
Guilds Institute. 
Catalogues, Estimates and all Information free by Return Post. 


JAMES J. HICKS, 
8, 9 & 10, HATTON GARDEN, LONDON. 


y 
\ 
ions 
_ 
= 3 


Ixxxviil 


NATURE 


[Jury 10, 1902 


Sale by Auction. 


IMPORTANT COLLECTION OF TYPICAL HUMAN SKULLS. 
MR. J. C. STEVENS will Sell by Auction 


at his Rooms, 38 King Street, Covent Garden, London, 
‘ On TUESDAY, July 15, 


An important COLLECTION of about 100 TYPICAL HUMAN 
SKULLS formed by an Eminent Scientific Man (deceased). 


Including specimens of the Ancient Egyptian, Greek, Aztec, Australian, 
Negroid, and other Races, Maori Tattooed Head, dried Indian Head 
from Ecuador, &c. Also Spears, Daggers, &c. 


On view day prior and morning of Sale. 
Catalogues in course of preparation. 


Phoenix Assurance Co., Ltd. 


PHCENIX FIRE OFFICE. 


19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
ESTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 

LOSSES PAID OVER £25,000,000. 


ESTABLISHED 18651. 


BIRKBECK BANK. 


Southampton Buildings, Chancery Lane, London. ~ 
3 jo 3 Io 


DEPOSIT ACCOUNTS 
repayable on demand. 
The BIRKBECK ALMANACK, with full particulars, post free. 
FRANCIS RAVENSCROFT, Manager. 


ORGANISED BY 
HENRY S. LUNN, M.D., W. HOLDSWORTH LUNN, and 
CONNOP F. S. PEROWNE. 
£6 6s. LUCERNE and GENEVA TOURS. 
£6 16s. 6d. and £9 9s. GRINDELWALD and CHAMONIX TOURS. 
Extensions to all parts of Switzerland. 


Summer Cruises to NORWAY, SWEDEN, and the NORTHERN 
CAPITALS of EUROPE. 


On the S.Y. ** ARGONAUT,” Tonnage 3,273, H.P. 4,000. Electric Light. 
First Class Cuisine. 
Dates of Departure : JUNE 30th, JULY 22nd, AUGUST sth and 23rd. 


BERCHTESGADEN. 
TOURS to the BAVARIAN HIGHLANDS and the SALZKAM- 
MERGUT. 


With Extensions to Nurnberg, Vienna, or the Bavarian Palaces. 


Full particulars from the SrcRETARY— 
5 ENUSLEIGH GARDENS, EUSTON, LONDON, N.W. 


| 
| 


Brewster House, 82 


| Postage. 


NEW 


TABLE CATHETOMETER. 


Geometric Slides, Reversible Telescope 
Movable Object Glass for Focussing, 
Ramsden Eye-Piece. 
Substantially Made. Moderate Price, 


Write for Descriptive Pamphiet. 


W.G.PYE & CO., 


Physical and Physiological 
Instrument Manufacturers, 


GRANTA WORKS, MILL LANE, 
CAMBRIDGE. 
Price Lists Free°on application. 


MERCURY PUMPS OF ALL DESCRIPTION S. 


The illustration shows a three-fall Sprengel 
Pump with McLeod gauge attached, which in- 
strument is indispensable for research work in 
high vacua. The gauge on this pump will measure 
vacua from ‘8 m/m to ‘oooor1 m/m. Range can be 
as desired. 


A. C. COSSOR, 54 Farringdon Road, E.C. 
(CONTRACTOR TO H.M. GOVERNMENT). 


TO SCIENCE LECTURERS. 
HUGHES’ PHOTO-ROTOSCOPE CINEMATOGRAPHS, 


THE MOST PERFECT. 
No Flickering. Superb Mechanism. Price £7 7 0. 
The Moto-Photo Camera for taking the Pictures. 
Illustrated Lists, 2d. 
See Mr. Hucuss' PATENT COMBINATION OPTICAL LANTERN, 
&c. Miniature Triple Lantern constructed for B. J. MALDEN, -; great 
success. New Oxyhydrogen Microscope. Science Lanterns for Class 
monstration. Magnificent Results. Docwra Triple, Prize Medals, Highest 
Award. Supplied to the Royal Polytechnic Institution, Dr. H. GRaTTAN 
Guinness, &c. Patent Pamphengo Science Lanterns. The Universal 
Lantern 4-inch Condensers, 4-wick Lamp, Portrait Combination front 
Lenses, 18s. 6¢., Marvellous value. Science Lecture Sets. Novelties. 
The Lantern Kaleidoscope. Cheapest Lantern Outfits in the World. 
Grandly Illustrated Catalogue, over 180 choice Engravings, 6d. ; 
4a. Small Ill d logue, roo pages, free, sd. List of 
60,000 Slides and 300 Lecture Sets, Science Subjects, Views, &c., 6d. ; 
Postage, 2d. Pamphlets Free. W. C. HUGHES, Spgctauist, 
ortimer Road, Kingsland, N. 


TRADE 


CAMERAS, 


LENSES, 


AND HIGH-CLASS 
PHOTO . APPARATUS 


Of every description. 


PE 


=). CATALOGUE POST FREE. 


99, HATTON GARDEN, 
HOLBORN OIROUS, E.0. 
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ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


plements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 


BERYLS. 


Mr. Henson has now on hand a Magnificent Selection of Beautiful 
Crystals of Beryls from 2$ to 64 inches long. 
Iso some fine Specimens of Opal on Matrix. 


SAMUEL HENSON, 
97 REGENT STREET, LONDON,W. 


EsTABLISHED 1840. 


Minerals, Rocks, Fossils, Metallic Ores, Rough Precious Stones, &c. 
Collections of above for Prospectors, Mining Engineers, 
Technical Schools, and for Private Study. 
MINERALS FOR ALL PURPOSES. ROCKS FROM NUMEROUS LOCALITIES. FOSSILS 
FROM ALL BRITISH FORMATIONS. 
nate Blowpipe Oates, Glam 
Cabine' 
Slides of Rock Sections. —— 
ALL LISTS FREE OF 
JAMES R. GREGORY &CO.,, 
MINERALOGISTS, &c., 
To Science & Art Department, British, Indian, & Colonial Museums, &*c. 
Office and Stores ;— : 


1 KELSO PLACE, STANFORD RD., KENSINGTON, W. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spi Diatoms, Ameeba, Arcella, Actinosphzrium, 
tor, ta, Floscularia, Stephanoceros, Melicerta, and many 

Specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


Precious 
Top Boxes, 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 


The following animals can always be supplied, either living 

or preserved by the best methods :— 
Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Supt Alcy- 
Nereis, 


Bugula, Crista, Pedicellina, Holothuria, Asterias, Echinus; Ascidia, Salpa 
(preserved), Scyllium, Raia, &c.. &c. , 
For prices and more detailed lists apply to 


Biological Laboratory, Plymoutt.. THE DIRECTOR. 


NEW SYSTEMATIC COLLECTION OF 
335 ROCKS AND THIN SECTIONS, 


according to H. Rosensuscn, “ Elemente der Gesteinslehre.” 
Il. Aufl, Stuttgart, rgor. 

This collection, A, is an extension of the former one of 250 rocks and thin 
sections ; but there are some changes of importance : firstly, a great number 
of new and interesting types of rocks have been added or exchanged 
for others ; secondly, as the “* El der Gesteinslehre” are not only a 
treatise on massive rocks but also on the sedimentary and the 
erystalline schists, this collection glso contains the most important 
types of these families of rocks. Great care has been taken to select only 
such rocks which clearly show all the characteristics of the type. 

Again, we have also selected out of this collection two smaller ones, 
B and C, of 250 and 165 specimens respectively. 


The prices are as follows: 
A. 335 specimens of rocks ... eve eve - £19 0 © 
335 thin sections, in elegant case... £21 0 
B. 250 specimens of rocks ... eco a oe $13 10 © 
250 thin sections, in elegant case we £15 10 0 
C. 165 specimens of rocks ... we oo « £810 0 
165 thin sections, in elegant case £10 0 § 


one te 

In the same way as before, to each collection will be added a printed 

description (about 140 pages) of the macroscopical and microscopical 

features of each work, containing also a description of the petrographical 
microscope for the use of students. 


COLLECTIONS OF MINERALS, FOSSILS, METEORITES, 
PURCHASED FOR CASH OR EXCHANGED. 


Dr. F. KRANTZ, 
RHENISH MINERAL OFFICE, BONN-ON-RHINE, GERMANY. 
ESTABLISHED 1833. 


WATKINS & DONCASTER, 


NATURALISTS, 


AND MANUFACTURERS OF 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ EGGS AND SKINS, AND ALL 
BRANCHES OF NATURAL HISTORY. 


SPECIAL SHOW-ROOM FOR CABINETS. 


fe Our Catalogue (96 pp.) Post free on application. 
N.B.—For Excellence and ne of Cabinets and 
references are permit’ to disting: ished 
patrons, Museums, Colleges, &c. 
A LARGE STOCK OF INSECTS, BIRDS’ EGGS 
AND SKINS. 
Birds, Mammals, &c., Preserved and Mounted by First-class Workmen 


true to Nature. 
All Books and Publications on Natural History supplied. 


36 STRAND, LONDON, W.C. 
(Five Doors from Charing Cross.) 


COLLECTIONS OF 


MINERALS, ROCKS or FOSSILS 


to illustrate the leading Text-books on 


GEOLOGY, PHYSIOGRAPHY and MINERALOGY. 
50 Specimens in Box, 12/6 ; 100 do., 21/-; 200 do., 42/- 
A large Stock of Minerals, Rocks, Fossils and Microscopic Objects 
for selection. 
CATALOGUES GRATIS. 
Geologists’ Hammers, Cabinets, Card Trays, Glass-capped Boxes, &c., 


&c., always in stock. 


THOMAS D. RUSSELL, 
78 NEWGATE STREET, LONDON, E.C. 


HARVEY & PEAK, 


BY APPOINTMENT TO THE ROYAL INSTITU- 
TION OF GREAT BRITAIN. 

POST OFFICE BRIDGE SETS AND 
DEAD BEAT GALYANOMETERS. 
POTENTIOMETERS. 

SPECTROMETERS. 
INDUCTION COILS A SPECIALITY. 

Sole Makers of Wagg’s Ls Table for X-Ray 

ork. 


STUDENTS’ 
SPHEROMETERS. 


56 CHARING CROSS ROAD, LONDON, W.C. 
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ATWOOD MACHINE (Patent). 


OUR. ORIGINAL PATTERN GREATLY IMPROVED. 


New Release (Patent), Dropping Platform done away with, Aluminium Wheel, Agate Bearings, Extra Weights. This 
machine is now a practical Instrument, and with each a Certificate is given, together with a Pamphlet of Experiments. 
PRICE COMPLETE £4 15s. NET. 


PHILIP HARRIS & CO., Lim. BIRMINGHAM and DUBLIN. 


CROSSLEWYV’S GAS ENGINES. 
GREAT REDUCTION 
RECENTLY in GAS 


Represents J type in Oil or Crossley’s Portable, Engine 
received the IZE 
Gas, giving about at the Royal Agricultural 

14 effective horse power.) Show, Cardiff, June, 1901. 


Immediate delivery for Stock ENGINES DELIVERED.—Up to 
Sizes of Engines. ail ty aaa — the end of 1901, 42,873 engines 
=== shave been delivered, representing 


CROSSLEY BROS., 


WATSON’S NEW MICROSCOPE, 
The “HOLOS” FRAM. 


COMPREHENSIVE. EFFICIENT. LOW PRICE. 
The celebratei1 Fram Microscope, with the addition of complete Mechanical Stage and Compound Substage. 
Finest workmanship. Price with one Eyepiece, £8, 
Ser F 41.-HOLOS FRAM Stand, with two Eyepieces, 1 in., and 1/6 in., Objectives, Abbe Hluminator with Iris 
diaphragm, and Mahogany Case, £12 5s. 
TWO SPEED FINE ADJUSTMENTS. 
THE MALES-WATSON. An entirely new double lever device (patented). 
THE SPINDLE MILLED HBAD. The simplest and cheapest pattern. 
For particulars of the above, also for descriptions of the latest and best Condensers, Objectives, 
Eyepieces and Accessories for the Microscope, send for Catalogue No. 2, post free on application. 


Watson's Catalogue of Objects for the Microscope (No. 3) is the most complete 
in the world, post free on application. 


W. WATSON & SONS (2seadcisied 1837), 313 HIGH HOLBORN, LONDON, WC. 


Branches: 16 Forrest Roap, EpinsurGu. And 78 Swanston Street, Melbourne, Australia. 
Opticians to H.M. Government. 


DALLMEYER’S TELE-PHOTO. LENSES & ATTACHMENTS 


: Enable you to take Photographs of Distant or Inaccessible 
Subjects of sufficient size to be of practical value. 
fa Indispensable for use in all departments of Natural 


History Field Work (especially Ornithology), and also 
to Architects. 


Price from £3 15s. 


Prices and Particulars on application. Estimates and 


ACHMENE 
advice free. 


J. H. DALLMEYER, Ltd., 
25 Newman Street, London, W. 


Victoria Sucet, in the City ot London, and publish<d by MACMILLAN 
oe 66 Fifth Avenue, New York.—Tuursway, July 10, 190% 


Stigmatie Lens fitted with Tele-Photo. Attachment. 
(These Attachments can be fitted to any good Lens. ) 


at 7 & 8 Bread Sirect Hu, 


Printed by Richarp CLay anv Sons, Limitep, W.C., and THE MACMILLAN COMPANY, 


Co., Limitep, at St. Martin's Street, London, 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


To the solid grouna 
Of Nature trusts the mind which builds for aye.” —WoRDSWoRTH. 
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NEWTON & COS GARDEN SUN-DIALS. 
| THE HIGH _ LENS. 


Steinheil Orthostigmat 


a 
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§ 
ZS 
Da 
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+ 
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ON APPLICATION. 


CATALOGUES FREE 


FROM. THE MANUFACTURERS. 


NEWTON 4& CO., R. & J. BECK, LTD., 


OPTICIANS TO HIS MAJESTY THE KING AND GOVERNMENT, | 68 CORNHILL, LONDON, E.C. 
3 FLEET STREET, LONDON. 


MODEL THEODOLITE MEANTIME SUNDIAL. 


(MAJOR-GENERAL OLIVER’S PATENT.) 


FOR PRACTICAL. DEMONSTRATION. | IMPROVED PATTERN. 


THE TRUE TIME WITHOUT CALCULATION. 


FULL AND DESCRIPTIVE PRICE LIST 


< 
< 
D 
< 


- (DESCRIPTI VE CIRCULAR -POST FREE.) ; Full destrigtiin and price post free on application to the Sole Mahere— 


JOHN J, GRIFFIN & SONS, LTD. NEGRETTI & ZAMBRA, — 


20-26 SARDINIA STREET, LINCOLN’S INN FIELDS, | 38 HOLBORN VIADUCT, E.C. 
LON DON, W.C. Brancugs : 45 CORNHILL; 122 REGENT STREET. 
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THE DAVY-FARADAY 
RESEARCH LABORATORY 


OF THE 


ROYAL INSTITUTION. 


DIRECTORS : 


The Right Hon. LORD RAYLEIGH, M.A., D.C.L., 
LL.D., Sc.D., F.R.S. 
Professor DEWAR, M.A., LL.D., D.Sc., F.R.S. 


SUPERINTENDENT OF THE LABORATORY: 
Dr. ALEXANDER SCOTT, M.A., D.Sc., F.R.S. 


This Laboratory was founded by Dr. Ludwig Mond, F.R.S., 
as a Memorial of Davy and Faraday, for the purpose of pro- 
moting, by original research, the development and extension of 
Chemical and Physical Science. 


Michaelmas Term.—Monday, October 6, to Saturday, December 13. 
Lent Term.—Monday, January 5, to Saturday, April 4. 
Easter Term.—Monday, April 27, to Saturday, July 2s. 


Full Information and Forms of Application can be had from the 
AssisTANT SECRETARY, Royal Institution, Albemarle Street, W. 


To prevent delay Candidates ought to send in their applications for 
admission during the course of the Term preceding that in which they wish 
to enter. 


UNIVERSITY COLLEGE OF NORTH 
WALES (BANGOR). 
SESSION 1902-3 will open on WEDNESDAY, 
OCTOBER 1. 
DEPARTMENTS of PHYSICS, CHEMISTRY, and BIOLOGY. 
Prof. E. Taytor Jones, D.Sc. 
Assistant Lecturers and Demonstrators, F. E. Rees, 
B.Sc., and D. Farrar, B.Sc. 
Prof. J. J. Doppie, M.A., D.Sc. 
Lecturer and Demonstrator, A. LaupEr, 


«Sc. 
Botany—Prof. R. W. Puiviips, M.A., B.Sc. 
Assistant Lecturer and Demonstrator, J. 

Lioyp WILLIAMs. 

Zoology—Prof. Puitie J. Wuite, M.B., F.R.S.E. 

The Classes and Laboratory Courses of this College are arranged to suit 
the requirements of Students of Practical Science, as well as of Students 
preparing for University and other Examinations. The Lectures in Chem- 
istry, Physics, Botany, and a are recognised by the Universities of 
Edinburgh and Glasgow as qualifying for the Medical Degrees of those 
Universities. One Annus Medicus may be taken at this College. 

The extensive Laboratories (Physical, Chemical, and Biological) are fully 
-equipped for Study and Research, and in the Physical Department special 

rovision has been made for the teaching of Electrical Engineering. A 
Epecial Course has been arranged in this subject. 
Inclusive Tuition Fee, £11 1s. 
LABORATORY FEES (per Term) 
on the scale of £1 15. for six hours a week, in each Department. 

A considerable number of Scholarships and Exhibitions are open for com- 
petition at the beginning of each Session, and several are awarded at the 
close of each Session on the result of the year’s work. 

For full information as to Courses, apply for Prospectus to the Secretary 

and Registrar, J. E. LLOYD, M.A. 


OWENS COLLEGE, MANCHESTER. 


DEPARTMENTS OF BIOLOGY AND GEOLOGY. 
SESSION 1902—3. 

In addition to the Elementary Classes for the Intermediate Science and 
Prelimi Sci E inations, full Courses will be given in :— 
Professor Hickson, M.A., F.R.S. 

BOTANY Professor Weiss, B.Sc. 

GEOLOGY Professor Bovp-Dawxins, M.A., F.R.S. 

And the following Special Courses will be given by :— 

Professor Hickson on the THEORY of FERTILISATION. 
Dr. F. W. Gamatz on VERTEBRATE ANATOMY. 
Professor Weiss on PALZXOBOTANY. 
Dr. O. V. Darsisuire on the PHYSIOLOGY of PLANTS. 
Professor Boyp-Dawkins on APPLIED GEOLOGY, 
Mr. Hoxson on PETROLOGY. 

Arrangements will be made for qualified Students wishing to undertake 
special Research Work in the Beyer Laboratories. . 

The Session commences on October 7. Prospectuses will be forwarded 


on application. 
S. CHAFFERS, Registrar. 


‘MR. R. A. BUDDICOM, B.A.Oxon., F.G.S., 
Curator lately resigned of the Plymouth Museum and Art Gallery, acts 
as Consultant in Designing Museum Buildings, Cases, Collections.— 
17 Craven Hill Gardens, Hyde Bark, W. 


PHYSICS ... 


CHEMISTRY... { 


” 


BIOLOGY 


y 
ZOOLOGY 


THE DURHAM COLLEGE OF SCIENCE 
NEWCASTLE-UPON-TYNE. 


Complete Courses of Instruction are provided for Students of both sexes 
proceeding to degrees in Science, or in Letters, and for Teachers’ Certifj- 
cates for Secondary Schools. Special facilities are offered for the Study of 
Agriculture, Applied Chemistry, Mining and all branches of Engineern 
and Naval Architecture. . 

Matriculation and Exhibition Examinations begin September 29. 

Lectures begin October 7, 1902. 

Hostels for men and for women students. 

Prospectuses on application to the SECRETARY. 


NORTHAMPTON INSTITUTE, 


CLERKENWELL, LONDON, E.C. 
ENGINEERING DAY COURSES IN MECHANICAL, 
ELECTRICAL AND HOROLOGICAL ENGINEERING. 

FULL DAY COURSES in the above subjects will commence on 
Monday, September 29, 1902. ENTRANCE EXAMINATION on Wed. 
nesday and Thursday, September 24 and 25. The Courses prepare for the 
Degree of B.Sc. in Engineering at LONDON UNIVERSITY, 

Full particulars can be obtained on application at the Office of the Insti- 


tute, or to 
R. MULLINEUX WALMSLEY, D.Sc., Principal. 


MUNICIPAL TECHNICAL COLLEGE, 


BRIGHTON. 
Principal—C. H. DRAPER, B.A., D.Sc. 

DAY COURSES in MECHANICAL and ELECTRICAL ENGINEER. 
ING, and for the LONDON UNIVERSITY DEGREES. 
Approved by the GENERAL MEDICAL COUNCIL FOR THE 
First YEAR’s MEDICAL COURSE. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 


INTERNATIONAL INVESTIGATIONS IN THE 
NORTH SEA AND ENGLISH CHANNEL. 


APPOINTMENT OF ASSISTANT NATURALISTS. 


The Council of the Marine Biological Association having been com- 
missioned by H.M. Government to carry out in the southern portion of the 
North Sea and in the English Channel the programme of investigations 
adopted by the recent International Conference at Christiania, are about 
to appoint Assistant Naturalists to be engaged upon this work. One or 
more Naturalists will be required for each of the following branches of the 
investigation :—(1) fishes, including fishery work at sea and in the markets, 
(2) invertebrate bottom fauna, (3) plankton, including (a) its animal con- 
stituents and (4) diatomacea. 

The salaries offered will range from £100 to £200 per annum, according 
to the qualifications of the pe Ar appointed. 

The Association has undertaken to carry on the investigations for a 
period of three years, but the appointments will be terminable at any time 
prior to the completion of the investigations on three months’ notice being 
given by either side. 

Applications should be forwarded not later than August 1 to the under- 
signed, from whom further particulars may be ined. 

E. J. ALLEN, Director. 


’ 


Marine Biological Laboratory, Plymouth. 


CITY AND COUNTY BOROUGH OF 
BELFAST. 


The Library and Technical Instruction Committee of Belfast invite 
epee for the following positions in their Municipal Technical 

nstitute :— 

A CHIEF LECTURER in the Physics and Electrical Engineering 
Department ; salary, £250 per annum. Weight will be attached to special 
qualifications in Electrical Engineering. 

A CHIEF LECTURER in Mathematics; salary, £160 per annum. 
Applicants having special knowledge of the practical applications of Mathe- 
matics will be preferred. 

Forms of application may be had from the undersigned, and these should 
be returned, accompanied by copies of not more than three recent testi- 
monials, on or before Monday, July 21. C ing will disqualify. 

F. C. FORTH, Assoc R.C.Sc.I., 

Municipal Technical Institute, Belfast, Principal. 

uly 8, 1902. 


COUNTY COUNCIL OF NOTTS. 


The Technical Instruction Committee invite applications for the position 
of Director of Education for the nty, at a commencing salary of £500 
x annum, with all office, travelling and out-of-pocket expenses. The 
alary will be reconsidered should any fresh Educational duties be under- 
taken by the Council under the new Education Bill. 
Applicants must be University Graduates with some Educational 
Experience. 
he successful applicant will be required to enter uw the duties of the 
office on October 1, 1902, and to devote the whole of his time to the same. 
Applications, with 36 copies of not more than three recent testimonials, to 
be sent on or before July 24; 1902, to 
M. J. R. DUNSTAN, 


Shire Hall, Nottingham. 


For other Tutorial Advertisements see page iv of Supplement. 
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BARGAINS IN SCIENTIFIC BOOKS. 


MASSEE (GEORGE), A MONOGRAPH 
OF THE MYXOGASTRES, with Indices of Genera and of Species, and 
12 large Plates containing 313 accurately coloured Figures of Fungi, 
with descriptions. Royal 8vo, Cloth. (Pub. 18s. net.) 9s. 

“ He has fully acquainted himself with the literature of the subject, and 
has made many personal observations on the structure, and, in some cases, 
on the life-history, of various types. He is thus able to bring to bear on 
the discussion of the problems that claim consideration a wide and varied 
knowledge ; with the result that the book is indispensable to every student 
of the Myxogastres. The twelve plates, bearing 313 coloured figures by 
Mr. Massee himself, call for special mention as a valuable assistance to 
students of the Myxogastres. They deserve high praise for their accuracy 
and execution.” —Nature. 

‘Supplies a want acutely felt. Its merits are of a high order, and it is 
one of the most important contributions to systematic natural science which 
have lately appeared.” — Westminster Review. 


CAMPBELL (D. H.), THE STRUCTURE 
AND DEVELOPMENT OF THE MOSSES AND FERNS 
(ARCHEGONIAT#). By DOUGLAS HOUGHTON CAMP- 
BELL, Ph.D. Fully Illustrated, Medium 8vo, Cloth. (Pub. 14s. 
net.) 4s. 4d. 

“This is the most important contribution to the morphology of the 
archegoniate plants which has appeared since their recognition as a well- 
marked group. Dr. Campbell — to a i— extent reinvestigated the 
group, and his book embodies the results of his very extensive original 
researches." —Guardian. 


MEYRICK (E.), A HANDBOOK OF 
BRITISH LEPIDOPTERA. By EDWARD MEYRICK, B.A., 
F.Z.S., F.E.S., Assistant Master at Marlborough College. Extra 
Crown 8vo. (Pub. ros. 6d. net, Macmillan.) 3s. 4d. 

“This book cannot fail to afford great assistance to the student who 
desires to recognise and identify his specimens without the necessity of 
comparing them with named examples. It is without exception the best 
class-book that has yet appeared for imparting real sound knowledge of 
structure, evolution, and classification."—Zxtomologist’s Monthly Maga- 
zine. 


Post FREE IN THE KiNnGpom. 


H. J. GLAISHER, New and Remainder Bookseller, 
57 WicMmMorRE STREET, LONDON, W. 
De” Catalogues post free on application. 


JUST PUBLISHED. ] 
CATALOGUE OF 
ASTRONOMICAL 


APPARATUS, 1902. 
Post Free on application: 
to London address. 


Binary Sgeteemetis Telescope Object-Glasses, free from Secondary 
Spectrum, for Visual purposes. Aperture from 1°17 to 1°20, 

Triple Photo-Visual Object-Glasses, free from Secondary Spectrum and 
Differences in Focus,for Observation and 

Apochromatic Aplanatic Object-Glasses, with reduced Secondary Spec- 
trum, for Astro-Photography. 

Achromatic Eye-Pieces, with Eye-Distance. 

Telescope Object-Glasses made of ordinary Silicate Glasses. 

Objectives, Prisms, Eye-Pieces, and all Astronomical Accessories. 

Complete M tor 1 in any desired form and size. 
Special Astronomical Catalogue, in German, French or English, 

vee on application. 


London Branch: 20aasganee Street, Regent Street, W. 


JAMES SWIFT & SON, 
\ 


Opticians. 


“THE DISCOVERY.” 


This is the latest Student’s Micro- 
scope made by J. S. & &., and was 
the selected Instrument for the 
Laboratory of the ship Discovery, of 
the Antarctic Expedition. It is fitted 
with J. 8. & S. new patent fine ad- 
2/3” and 1/6” Objectives, 
ris Diaphragm, one Ocular, in 


&£6:15:0 
Prospectus free by post. 
UNIVERSITY OPTICAL 

WORKS, 


81 TOTTENHAM COURT 
ROAD. 


owe 


THE NEW POLYMETER. 


A miniature Meteorological Observatory for Scientifie 
Industrial and Hygienic purposes. . 
Invaluable for fi ing the her. 
De See Nature, April 24, page 592. 
Descriptive pamphlet post free. 


OUR CATALOGUE 
(650 pages of Illustrations and Prices) 
OF EVERY DESCRIPTION OF 


CHEMICAL & ANALYTICAL APPARATUS. 


Including Balances, Drying-Ovens, Furnaces, Hot 

Air Motors, Laboratory Stands, Microscopes. Spectro- 

scopes, App » Porcelai 

Clay Ware, Jena Laboratory Glass Ware, and Glass 
Tubing, &c., &c., 

may be had gratis on application by Colleges, Schools 
and Laboratories. 


Dew Point Appar- A. GALLENKAMP & C0., LTD., 


atus of Polymeter. 19 & 21 Sun St., Finspury So., Lonpon, E.C. 


G PYE & CO., 


Granta Works, Mill Lane, 
Cambridge. 


SCIENTIFIC INSTRUMENT MANUFACTURERS. 
RELIABLE APPARATUS AT 
MODERATE PRICES. 

NEW 
PATTERN 
READING 

MICROSCOPE. 
Price 
£3 10s. 
Geometric Slides 
and Fittings. 
Micrometer Screw 
reading to ‘oos 
mm. 
Adjustable Travelling Carriage: will take any size microscope tube. 
WRITE FOR DESCRIPTIVE AMPHLET. 


atural SANGER 
SHEPHERD 
O | OULS. process. 


The only simple and reliable process, based upon sound 
scientific principles, for obtaining photographs of any object in 
its natural colours, faithfully reproducing every shade and tint. 
All Apparatus and Materials supplied ready for use. 


THREE-COLOUR FILTERS from 15/- per Set. 


COMPLETE OUTFITS FOR STANDARD 
SIZE LANTERN CLIDES, from... £2 10 
IncLupInG Set oF CoLourep FILTERs. 


LIGHT FILTERS or SCREENS for 
ORTHOCHROMATIC 
PHOTOGRAPHY 


in all sizes, ready for immediate use. 


CAPS, CELLS, FITTINGS and CASES in all sizes. 


ORTHOCHROMATIC PLATES, }-plate to 15 x 12, 
IN STOCK. 


= trated Catalogues and Descriptive Booklets post 
—_ free to readers of NATURE. 


SANGER SHEPHERD & CO., 
Factory AND OFFICES: 5, 6, & -7. Gray’s. INN’ PAssAGE, 
RED Lion STREET, HoLsorn, Lonpon, W.C. 
Nots.—Gray’s Inn the > ~ in Red Lion 
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REYNOLDS & BRANSON, Lio. 


LABORATORY OUTFITTERS. 


Sole Authorized Makers of the 
STROUD & RENDALL 
SCIENCE LANTERN 


for Vertical and Horizontal Projection 
of Slides and Apparatus. 


1902 UNIVERSAL MODEL 
Packs in Case 21” x 8” x 12”. 

A new Model introduced to meet requirements of all demonstrators. 
Many novel advantages. Open front stage and adjustable table for tall 
apparatus. Prisms silvered or plain. Selected optical parts. Suitable 

for Arc, Lime Light, Acetyiene, &c. 
Price — as illustrated, £9 9s. 
1901 MODEL, as formerly advertised, and with one prism, £8. 
Illustrated Catalogue of Physical and Chemical Apparatus, 350 pp. and 
1200 Jilustrations, free to Principals, Teachers, &c. 


Special Designs made to instructions in our own workshop. 


14 COMMERCIAL STREET, LEEDS. 


(Patent). 


PATENT, 


ROS NEW MODEL 
PRISM BINOCULAR GLASSES. 


“‘ The Power and Field of a Telescope in the compass of an 
Opera Glass.” 
Combining—PERFECT MECHANICAL CONSTRUCTION, 
EXTREME PORTABILITY and RIGIDITY, 
HIGH POWER and SPLENDID DEFINITION. 


Focussing by Adjustment 
of Eyepieces. 
Magnification. 
8 diameters ... 

10 ” 

12 ” 
With spiral focussing arrangement and 
one adjustable eyepiece, 10s. each extra. 
Send for COMPLETE CATALOGUE of 


MICROSCOPES, TELESCOPES, 

PHOTOGRAPHIC LENSES ° 

CAMERAS AND ° ° 
APPARATUS C OF A ALL DESCRIPTIONS. 


MEDALS “and Hicuest AWARDS 
AT ALL GREAT EXHIBITIONS. 
Awarded Tue Granp Prix, Paris 1900. 


Os S, LTp. MANUFACTURING 


- OPTICIANS - 


111, NEW BOND STREET, LONDON, W., 
And 31, COCKSPUR STREET, CHARING CROSS, S.W. 
PARIS: 35, BOULEVARD DU TEMPLE. 
AND OF ALL LEADING DEALERS. 


LONDON MADE. 


CAMBRIDGE 


SCIENTIFIC INSTRUMENT 60. 


GRAND PRIX, EXPOSITION UNIVERSELLE, PARIS, 
1900. 


_ LABORATORY 
SECONDS CLOCK. 


This Clock has 
been designed to) 
fix on the walls ofa 


laboratory, where it | 
is often useful to 


have a clock show- 
ing seconds. 


The large seconds | 


dial is 150 mm. in 
diameter. The 
Clock can fre- 
quently be used in- 
stead of a stop 
watch. 


In Polished Mahogany 
Case (see Fig.), 


£110 O. 
Address all Communications— 


INSTRUMENT COMPANY, CAMBRIDGE. 


CROMPTON & 


LIMITED. 
ARC WORKS, CHELMSFORD. 


Manufacturers of High-Class 


ELECTRICAL . . 
. » INSTRUMENTS 


FOR MEASURING AND TESTING 
PURPOSES. 


POTENTIOMETERS, 
GALVANOMETERS, 
STANDARD RESISTANCES, 
VOLTMETERS, 
AMPEREMETERS, 
&c., &c., 
FOR SCIENTIFIC AND PRACTICAL USES. 


ILLUSTRATED CATALOGUE FREE ON APPLICATION. 
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X-RAY APPARATUS 


Or THE HIGHEST QUALITY anp FINISH on ty. 
As supplied by us to H.M. Government and the leading Hospitals 
and X-Ray Workers throughout the World. 


We are the ACTUAL MANUFACTURERS, and 
Guarantee every Coil against breaking down. 


jected to 


show bloodvessels. 


Reduced from 10 x 8 plate, with consequent 
great loss of detail. 


Human Head with lead lotion in 


N.B.—Our INDUCTION COILS and APPARATUS are not only less 
costly than other makers’, but give results unexcelled by any of them. 


on WRITE FOR OUR ILLUSTRATED LiIsT, WITH TESTIMONIALS 
aNnD ILLUSTRATED INSTRUCTIONS UPON HOW TO WORK. Post 
FREE TO REAvERs oF ‘‘ NaTuRE.” 


HARRY W. COX, 


9, 10 & 11 CURSITOR STREET, CHANCERY LANE, LONDON. 


A FILMLESS CINEMATOGRAPH. 


For taking and projecting life-size animated photographs wi 
greatest perfection to the extent of over 550 


SPECIALLY CONSTRUCTED FOR THE AMATEUR OR PROFESSIONAL. 
Revias_e MECHANISM. 
£9 9 0 


Negatives 
and Positive 
Plates, 
2/6 each. 


Subject 
Plates, 3/6 


6d. allowed for Kammatograph and 
WEIGHT, about 8 Ibs. each plate re- Lantern ready for 
MEASUREMENTS, turned unbroken ti 

14 in. X 13 in. X 34 in. projecting. 

With the KAMMATOGRAPH an ordinary dry glass plate is used instead 
of cinematograph film. The method of developing KAMMATOGRAPH 
plates is exactly the same as with dry plates, thus bringing cinematography 

within the reach of all. 


SPHCIALITIBS—CAW BE SEEN AT THE MANUFACTURERS’. 
HIGH-CLASS LANTERNS and JETS, HAND-FED ARC LAMPS, 
and PATENT RHEOSTATS (100 to 200 volts). 
PRICES ON APPLICATION. 


Write for Catalogue to the M facturers : 
L. CoO., SclENTIFIC ENGINEERS, 


Works: 27n POWELL STREET, GOSWELL ROAD, LONDON, E.C. 


MARCONI'S 
WIRELESS TELEGRAPH CO. 


LTD. 
MANUFACTURERS OF 


HIGH-CLASS 


10 inch INDUCTION COILS. 


SPECIALLY RECOMMENDED FOR X-RAY WORK. 


These Coils are of the highest efficiency and 

are not liable to get out of order. They can be 

supplied with or without vibrating break, and with 

discharge rods fitted with horizontal adjustment, 

or with ball socket adjustment, at the option 
of the purchaser. 


FOR PRICES AND PARTICULARS APPLY TO 
18 FINCH LANE, LONDON, E.C. 


JENA LABORATORY GLASSWARE. 


BOILING FLASKS. BEAKERS,| 
RETORTS, TEST TUBES, TUBING 
FOR EXPLOSION FURNACES, 
COMPOUND TUBING (D.R.P.) 
Resisting in a high degree sudden 
changes of temperature and the 
action of corrosive chemicals. 


YENP Combustion Tubing for Blemen-, \ 
Trave Marx. tary Amalysis, sent, fee) 
SCHOTT & GEN. G/assworks, Jena (GERMANY). 
The Jena Glasses are, in the U.K., on sale with : 
Birmingham. London. 
Messrs. PHILIP HARRIS & Co., | Messrs. BAIRD & TATLOCK, 


+» Edmund Street. 14 Cross Street, Hatton Garden, 


Dublin. Messrs. A. GALLENKAMP & 
BARGES. &Co., 20 Sun Street, 
179 Great Brunswick Street: | F, E. BECKER & Co.'s 

Messrs. REYNOLDS & BRAN- 
SON, Ltd., 14 Commercial Street. J. 
Lincoln's Inn Fields, 
Messrs. FREDK. JACKSON & | Messrs. TOWNSON & MERCER, 


-» 14 Cross Street. 34 Camomile Street, E.C. 


For Photography, Unsurpassed for fine definition 
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MACMILLAN 
STUDENTS 


& CO.”S BOOKS 


FOR 


OF BOTANY. 


THE WOODLANDS ORCHIDS 
Described and Illustrated. With Stories of Orchid 
Collecting. By FREDERICK BOYLE. Coloured 

’ Plates by J. L. MACFARLANE, F.R.H.S. 4to. Gilt 
Edges. 21s. net. 


CYCLOPAEDIA OF HORTICUL- 


TURE. By Prof. L. H. BAILEY, assisted by WILHELM | 


MILLER and many Expert Cultivators and Botanists. 
Illustrated with over 2000 Original Engravings. In Four 
Vols. Imperial 8vo. Vol. I., A.-E. Vol. II., F.-M., 
Vol. III., N.-Q., Vol. IV., R.-Z. 215. net each. 


PRACTICAL BOTANY for 


GINNERS. By Prof. F. O. BOWER, Sc.D., F.R.S., and 
D. T. GWYNNE-VAUGHAN, M.A. Second Edition. 
Globe 8vo. 3s. 6d. 


A COURSE of PRACTICAL IN-. 


STRUCTION in BOTANY. By F. O. BOWER, D.Sc., 
F.R.S. Crown 8vo. 10s. 6d. 

A UNIVERSITY TEXT-BOOK OF 
BOTANY. By Prof. DOUGLAS HOUGHTON CAMP- 
BELL, Ph.D. With many Illustrations. 8vo. 17s. net. 


BOTANY FOR BEGINNERS. By 
ERNEST EVANS. 2nd Edition. Globe 8vo. 2s. 6d. 

LABORATORY PRACTICE FOR 
BEGINNERS IN BOTANY. By W. A. SETCHELL, 
Ph.D. Feap. 8vo, 45. 6d. net. 

FIRST LESSONS in PRACTICAL 
G. T. BETTANY, M.A., B.Sc., F.L.S. 


THE TEACHING BOTANIST. A. 


Manual of Information upon Botanical Teaching, with an © 


outline for a general course. By WILLIAM F. GANONG. 


Crown 8vo. 55. 


LESSONS in ELEMENTARY. 


BOTANY. By DANIEL OLIVER, F.R.S. With 
numerous Illustrations. Third Edition, Feap. 8vo. 45. 6d. 


FIRST BOOK of INDIAN BOTANY. 


By DANIEL OLIVER, F.R.S. With numerous Illustra- 
tions. Globe 8vo. 6s. 6d. 


BOTANY. An Elementary Text for 
Schools. By L. H. BAILEY. With numerous IIlustra- 
tions. Extra Crown 8vo. 6s. 


BOTANY. By Sir J. D. Hooker, 


F.R.S. With Illustrations. Pott 8vo. 1s. 


The STUDENT’S FLORA of the 
BRITISH ISLANDS. By Sir J. D. HOOKER, F.R.S. 
Third Edition. Globe 8vo. 10s. 6d. 


A TEXT-BOOK OF BOTANY. By 
Dr. E. STRASBURGER and Others. Translated by Dr. 
H. C. Porter. 8vo. 18s. net. 


GRAY’S BOTANICAL TEXT-BOOK 


(Sixth Edition). 

Vol. I. StrructrurRAL BoTaANny: or Organography on the 
Basis of Morphology. To which is added The Principles of 
Taxonomy and Phytography, and a Glossary of Botanical 
Terms. By AS ASA GRAY. 8vo. 10s. 6d. 

Vol. II. PHYSIOLOGICAL “pay I. Outlines of the 
History of Phenogamous Plants. 
By G. “LINCOLN GOODALE, 8vo. 10s. 


MACMILLAN 


AND CO., LIMITED, LONDON. 


| FLOWERS, FRUITS, and LEAVES, 


By LORD AVEBURY. With numerous Illustrations, 
2nd Edition. Crown 8vo. 45. 6d. [Nature Series, 


On BRITISH WILD FLOWERS, 


considered in Relation to Insects. With numerous TMestra. 
tions. By LORD AVEBURY. Crown 8vo. 4s. 64, 
[Nature Series, 
FLOWERS AND FERNS in their 
HAUNTS. By MABEL OSGOOD WRIGHT. Iilus. 
trated. Extra Crown 8vo. 10s. 6d. net. 


THE HERB OF THE FIELD. By 
nay age M. YONGE. New Edition, Revised, 

BRITISH FOREST TREES and their 
SYLVICULTURAL CHARACTERISTICS and 
TREATMENT. By JOHN NISBET, of the Indian 
Forest Service. Crown 8vo. 6s. net. 


TIMBER and some of its DISEASES. 
By H. MARSHALL WARD, D.Sc., F.R.S., F.L.S. 
ith Illustrations. Crown 8vo. 6s. [ature Series. 


DISEASE IN PLANTS. By 
H. MARSHALL WARD, D.Sc. Crown 8vo. 7s. 6d. 


TIMBER and TIMBER TREES, 
Native and Foreign. By THOMAS LASLETT, Timber 
Inspector to the Admiralty. New Edition. Revised by 
Prof. H. MARSHALL WARD, F.R.S. “Crown 8vo. 8s. 64, 


THE YEW TREES OF GREAT 
BRITAIN AND IRELAND. By JOHN LOWE, 
M.D. Illustrated. 8vo. tos. net. 


THE NATURE AND WORK OF 


PLANTS. An Introduction to the Stud ag Botany. By 
D. T. MACDOUGAL, Ph.D. Crown 45. 6d. 


LECTURES ON THE EVOLUTION 


OF PLANTS. By Prof. DOUGLAS H. CAMPBELL, 
Ph.D. Crown 8vo. 45. 6d. net. 


The BOOK of the ROSE. By Rev. A. 
FOSTER-MELLIAR. Iilustrated. Second Edition. 


VEGETABLE CULTURE. A Primer 

for Amateurs, Cottagers, and Allotment Holders. By 

ALEXANDER DEAN, F.R.H.S. Edited by J. Wricut. 
With Thirty-eight Illustrations. Pott 8vo. 15. 


A PRIMER of PRACTICAL HORTI- 
CULTURE. By J. WRIGHT, F.R.H.S. Pott 8vo. 1. 


GARDEN FLOWERS and PLANTS. 
A Primer for Amateurs. By J. WRIGHT, F.R.HS. 
With Fifty Hlustrations, Pott 8vo. Is. 


GREENHOUSE AND WINDOW 
PLANTS. By CHARLES COLLINS. Edited by J. 
Wricut, F.R.H.S. With Thirty-eight Illustrations. 
Pott 8vo. Is. 


THE CHEMISTRY of the GARDEN. 
A Primer for Amateurs and Young Gardeners. By HER- 
BERT H. COUSINS, M.A. With an Introduction by 
J. Wricut, F.R.H.S. Pott 8vo. 1s. 
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WORLD TRAVEL 


ORGANISED BY 
HENRY S. LUNN, M.D., W. HOLDSWORTH LUNN, and 
CONNOP F. S. PEROWNE. 
£6 6s. LUCERNE and GENEVA TOURS. 
£6 16s. 6d. and £9 9s. GRINDELWALD and CHAMONIX TOURS. 
Extensions to all parts of Switzerland. 


Summer Cruises to NORWAY, SWEDEN, and the NORTHERN 
CAPITALS of EUROPE. 


On the S.Y. “‘ ARGONAUT,” Tonnage 3,273, H.P. 4,000. Electric Light. 
First Class Cuisine. 


Dates of Departure : JULY 22nd, AUGUST sth and 23rd. 


BERCHTESGADEN. 
TOURS to the BAVARIAN HIGHLANDS and the SALZKAM- 
MERGUT. 


With Extensions to Nurnberg, Vienna, or the Bavarian Palaces. 


Full particulars from the SecRETARY— 
5 ENDSLEIGH GARDENS, EUSTON, LONDON, N.W. 


£12 19 NORWAY CRUISES.— 
$s. Steam Yacht M/DNIGHT SUN, 3178 Tons. 
Finest Vachting Steamer afloat. No Upper Berths in the ship. 


Sailings :—July 19 ; August 2, 16. 
Apply to the ALBION S.S. CO., LTD., Newcastle-on-Tyne. 


Phoenix Assurance Co., Ltd. 


PHCENIX FIRE OFFICE. 
19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
EsTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 
LOSSES PAID OVER £25,000,000. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 


Netsukis China, Lacquers, Gongs, Shells, and other Curios. 


Minerals, Rocks, Fossils, Metallic Ores, Rough Precious Stones, &c. 
Collections of above for Prospectors, Mining Engineers, 
Technical Schools, and for Private Study. 
MINERALS FOR ALL PURPOSES. ROCKS FROM NUMEROUS LOGALITIES. FOSSILS 
FROM ALL BRITISH FORMATIONS. 
ROCK SECTIONS :— 


ALL LISTS FREE OF 
JAMES R. GREGORY & CO., 
MINERALOGISTS, &c., 


To Science & Art Department, British, Indian, & Colonial Museums, &c. 
Office and Stores ;— 


1 KELSO PLACE, STANFORD RD., KENSINGTON, W. 


WATKINS & DONCASTER, 


NATURALISTS, 


AND MANUFACTURERS OF 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ E@@8 AND SKINS, AND ALL 
BRANCHES OF NATURAL Hi8TORY. 


SPECIAL SHOW-ROOM FOR CABINETS. 


pe Our Catalogue (96 pp?) Post free on application. 
N.B.—For Exeellence and Supertertiy of Cabinets | 
Apparatus, references are permit to distinguish 
patrons, Museums, Colleges, &c. 
A LARGE STOCK OF INSECTS, BIRDS’ EGGS 
AND SKINS. 
Birds, Mammals, &c., Preserved and Mounted by First-class Workmen 


true to Nature. 
All Books and Publications on Natural History supplied. 


36 STRAND, LONDON, W.-C. 
(Five Doors from Charing Cross.) 


COLLECTIONS OF 


MINERALS, ROCKS or FOSSILS 


to illustrate the leading Text-books on 
GEOLOGY, PHYSIOGRAPHY and MINERALOGY. 
50 Specimens in Box, 12/6 ; 100 do., 21/=; 200 do., 42/=- 


A large Stock of Minerals, Rocks, Fossils and Microscopic Objects 
Sor selection. 
CATALOGUES GRATIS. ‘ 
Geologists’ Hammers, Cabinets, Card Trays, Glass-capped Boxes, &c., 
&c., always in stock. 


THOMAS D. RUSSELL, 
78 NEWGATE STREET, LONDON, E.C. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Desmids, Diatoms, Amoeba, Arcella, Actinospherium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other Specimens of Pond Life. Price rs. per Tube, Post Free. Helix 
P ia, Ast Amphi , Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 


The following animals can always be supplied, either living 
or preserved by the best 

Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Gaspeate llia, Alcy- 
onium ; Hormiphora (preserved) ; Leptoplana ; Lineus, Amp oes Nereis, 
Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, Gammarus, 
Ligia Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, Pectens 
Bugula, Crista, Pedicellina, Holothuria, Asterias, Echinus; Ascidia, Salpa 
(preserved), Scyllium, Raia, &c., &c. 

For prices and more detailed lists apply to 

Biological Laboratory, Plymouth. THE DIRECTOR. 


NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers; Editortal 
Communications to the Editor. The telegraphic address of NATURE is “ PHUSIS,” LONDON. 


da, 
To ALI. PLacgs ABROAD :— 


__ OFFICE: ST. MARTIN’S STREET, LONDON, WC. 
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ISENTHAL & | 


: (EsTABLISHED 1798.) . ‘ 
85 MORTIMER STREET, LONDON, W., ReTaL—89 Bisnopscare Street WiTHin, E.6. WHOLESALE—34 CamomiLe Streer, 
Contractors to H.M. War Office, Admiralty, India 


| Scientific Apparatus Manufacturers and Laboratory 
Office, Colonial Office, &c., 


| Outfitters to the Home. and Colonial Departments of 
Beg to announce that they have been appointed 


H.M. Government, Scientific. Institutions, Colleges 
SOLE AGENTS 
(BOTH RETA'TL AND TRADE) 
FOR THE UNITED KINGDOM 
AND COLONIES 


FOR THE FAMOUS INSTRUMENTS OF 


MAX KOHL 


OF CHEMNITZ, SAXONY, 


The largest Manufacturer in the World of ALL KINDS of 
Instruments in EVERY DEPARTMENT of 


PHYSICS, 


And the PRINCIPAL) APPARATUS required in 
CHEMISTRY. 


pa CATALOGUE (consisting of upwards of 700 pages 

and 3000 illustrations, stiff cloth bound, quarto) for- 

warded free on application by COLLEGES, SCHOOLS 
and LABORATORIES. 


and the various Industries throughout the World. 


Complete Illustrated Catalogue of over 650 pages, 
with about 3000 Illustrations, 2s. 6d., or by Post 35. 
(Free to Colleges and Schools.) 


‘THE EELLAS BLOWPIPE JET (for 


schools, made to drop over the burner. A boon 
‘to school laboratories, once used always used. 
.4/- doz. 


THE KELLAS BURNER. Specially 


designed by .Dr. Kellas, with a flange protector 
to prevent spill and corrosion of the air regulator, 
which being made loose does not stick and 
corrode. An ideal Bunsen burner for schools, 
1/8 each, or 12/- per doz. 


HORIZONTAL ARM for attaching to 


Bunsen burner, when required for blow- 
pipe work, enabling the operator to rest 
the wrist on the bench. Also useful for 
keeping a small flame at greater distance 
from the vessel being heated as in distil- 
lations. Will fit the Kellas burner and 
jet. 1/8 each. 


NEW BLAST BUNSEN BURNER 


for producing a very high temperature without 
the aid of a Foot Bellows. Will burn stout Copper 
wire, and decompose marble. Unique for the 
ee Table and Laboratory ignitions. 4/6 
each. 


NEW T ATTACHMENT to drop over 


Bunsen burner with holder for glass tube up 
to 1” diam. Prof. Coleman’s pattern as used 


in the Polytechnics for reduction experiments. 
1/8 each. 


A-RA YS 


-AsGLASS BLOWERS we are the ACTUAL MAKERS of every description of 


FOCUS TUBES, 


and can therefore guarantee such for penetrating power, definition & durabilit y 


PRICE FROM 12:- EACH. 
A LARGE ASSORTMENT OF FANCY TUBES PRODUCING UNIQUE EFFECTS UNDER THE CURRENT. 


COILS, ACCUMULATORS, BREAKS, WIMSHURSTS, SCREENS, AND ALL ACCESSORIES FOR X-RAY WORK. 
DEMONSTRATION SETS FOR WIRELESS TELEGRAPHY. 
I/lustrated List Post Free on Aoplication. New Iltustrated Cata'ogue of Chemical Apparatus Just Ready. 


Cc. E. MULLER, ORME & CoO., And at 194 OXFORD STREET, MANCHESTER. 
THE LONDON STEREOSCOPIC COMPANY. 
F 


THE STEREO-PANORAMIC CAMERA 
FOR REPRODUCING NATURE. 
IT TAKES 


24 Pictures 3} x 3, 12 Stereoscopic Pairs or 12 Panoramic 7 x 3, on a flat 
film or glass plate, and does not distort as a curved film is bound to: do. 


106 & 108 REGENT STREET, W., AND 54 CHEAPSIDE. E.C. 


Printed by Ricnakp CLav anv Sons, Linen, at 7 & 8 Brend Street Hii!, Queen Victoria Street, in the City of London, and vy AN 
anv Co., at St. Martin's Street, Londen, W.C., and Tue Company, 60 Filth Avenue New York.—Unurspay, July 175 1902 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


“To the solid ground 
Of Nature trusts the mind which builds for aye.” —WoRDSWORTH: 


No. 1708, VOL. 66] THURSDAY, JULY 24, 1902. 


[PRICE SIXPENCE. 


W. 


asa paper at the General Post Office.] 
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THE ‘*NEWTONIAN” REYNOLDS & BRANSON, itd. 


rnment and Science and Art 


LABORATORY FURNISHFERS and MANUFACTURING CHEMISTS. 
(IVES & NEWTON'S 
PATENT). 


OPTICIANS TO. 
- THE KING. | 


| 


. lied t t t t tt 
Complete for Slides, Microseopic Objects, and Spectra. * Gas, Water and edding e 
Catalogue Chemical P. A tus, 1200 
For Lecturers on Light, Colour, and Colour Photography, &c. as vatus, 350 fp. @ 


lllustrations, free on application. 
Sole Makers: NEWTON & CO., 3 FLEET STREET, LONDON. 


DesIGNS OF BENCHES AND FITTINGS TO SUIT ALL REQUIREMENTS. 
14 


COMMERCIAL STREET, LEED 


THE NEW MEANTIME SUNDIAL. 


(MAJOR-GENERAL OLIVER’S PATENT.) 


MICROSCOPE. | 


With Eye-piece § inch, } inch | 
Object - glasses, in Mahogany | 
Case,” 


£5 12s. 6d. 


Double Nose-piece, 9/- extra. 
Focussing Substage, 14/6 extra. 


NECRETTi4£ ZAMBRA 


R. & J. BECK, Ltd., | Full description and price post free on application to the Sole Makers— 


68 CORNHILL, NEGRETTI & ZAMBRA, 


38 HOLBORN VIADUCT, E.C. 
LONDON. Brancues : 45 CORNHILL; 122 REGENT STREET. 
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ENGINEERING AND CHEMISTRY. 
CITY AND GUILDS OF LONDON 

INSTITUTE. 

SESSION 1902-1903. 
The COURSES of INSTRUCTION at the Institute's Cenrrat 
Tecunicat Cotiece (Exhibition Road) are for Students not under 16 
ears of age; those at the Institute’s Tecunicat Cotes, FInsBuRy, 
‘or Students not under 14 years of age. The Entrance Examinations to 
both Colleges are held in September, and the Sessi e in October. 
Particulars of the Entrance Examinations, Scholarships, Fees, and Courses 


of Study, may be obtained from the Colleges, or from the Head Office of 
the lustitute, Gresham College, Basinghall Street, E.C. 


CITY AND GUILDS CENTRAL TECHNICAL OOLLEGE. 
(Exuisition Roap, S.W.) 

A College for Day Students not under 16 preparing to become Civil, 
Mechanical, or Electrical Engineers, Chemical and other Manufacturers, 
and Teachers. Fee for a full Associateship Course, £30 per Session. 
Professors :— 

Civil and Mechanical Engineering W.C. Unwin, F.R.S., M.Inst.C.E. 
Electrical Engineering {™; E. Ayrton, F.R.S., Past Pres. 


Inst. E.E. 

Chemistry... one Ph.D., LL.D., 
Mechanics and Mathematics ». O. Henrici, Ph D., LL.D., F.R.S. 
CITY AND GUILDS TECHNICAL COLLEGE, FINSBURY. 
(Leonarp Street, City Roap, E.C.) 

A College for Day Students not under 14 preparing to enter Engineering 
and Chemical Industries, and for Evening Students. Fees, £15 per 
Session for Day Students. Professors :— 

Physics and Electrical Engineering S. P. THompson, D.Sc., F.R.S. 
Mechanical Engineering and\W. Datsy, M.A.,_ B.Sc, 


Mathematics M. Inst.C.E. 
Chemistry no «» R. Merpora, F.R.S., F.1.C. 


City and Guilds of London Institute, 
Gresham College, Basinghall Street, E.C. 


OWENS COLLEGE, MANCHESTER. 
DEPARTMENTS OF BIOLOGY AND GEOLOGY. 
SESSION 1g02—3. 

In addition to the Elementary Classes for the Intermediate Science and 
Preliminary Science Examinations, full Courses will be given in :— 
ZOOLOGY Professor Hickson, M.A., F.R.S. 
BOTANY Professor Weiss, B.Sc. 
GEOLOGY Professor Bovp-Dawkins, M.A., F.R.S. 
And the following Special Courses will be given by :— 
Professor Hickson on the THEORY of FERTILISATION, 
Dr. F. W. GaMaLe on VERTEBRATE ANATOMY. 
Professor Weiss on PALALOBOTANY. 
Dr. O. V. Darsisurre on the PHYSIOLOGY of PLANTS. 
Professor Boyvo-Dawkins on APPLIED GEOLOGY, 
Mr. Hosson on PETROLOGY. 
Arrangements will be made for qualified Students wishing to undertake 
special Research Work in the Beyer Laboratories. 5 
The Session commences on October 7. Prospectuses will be forwarded 


on application. 
S. CHAFFERS, Registrar. 


UNIVERSITY OF BIRMINGHAM. 
FACULTY OF SCIENCE. 
RESEARCH SCHOLARSHIPS. 
Each of the value of about £96. 
«Founded by the late T. Ausrey Bowen, Esq., of Melbourne, Australia). 
(a2) Two BOWEN SCHOLARSHIPS in ENGINEERING. 


(4) One BOWEN SCHOLARSHIP in METALLURGY. 
(e) Three PRIESTLEY SCHOLARSHIPS in CHEMISTRY. 

The object of these Scholarships is to encourage higher work and research 
in Scientific Professional Engineering and in Chemical and Metallurgical 
Science. 

Applications, supported by details of educational training, and references 
to former teachers and others, should be sent to the REGISTRAR on or 
before August 30, 1992. The awards will be made in September, and the 
Scholarships will be tenable during the Session 1902-3. 

Further particulars may be obtained on application to the REGIsTRak. 


MUNICIPAL TECHNICAL COLLEGE, 


BRIGHTON. 
Principal—C. H. DRAPER, B.A., D.Sc. 

DAY COURSES in MECHANICAL and ELECTRICAL ENGINEER- 
NG, and for the LONDON UNIVERSITY DEGREES. 
Approved by the GENERAL MEDICAL COUNCIL FOR THE 
First YEAR’s MEDICAL CoursE. 


BIRKBECK INSTITUTION, 
BREAMS BUILDINGS, CHANCERY LANE, E.C, 


Day and Evening Courses of Study (Lectures and Laboratory work) 
are held in the following Science subjects :— 

Chemistry J. E. Mackenzie, Ph.D., D.Sc. 
hysics AvBert GrirFitus, D.Sc. 

Mathematics ons E. H. Smart, M.A. 

Botany ... ose ove A. B. Renpve, M.A., D.Sc. 

Zoology ... on “H. W. Untuank, B.A., B.Sc. 

Geology and Mineralogy ... Geo. F. Haxris, F.G.S. 

} Geo. Parcuin, A.R.S.M. 

Als» Classes in French, German, Spanish, Russian and Italian. 

The Science Courses include practical work in well-equipped Labora- 
tories, and provide fur the requirements of the University of London 

egrees. 

Classes are also arranged for Conjoint Board, Dental and Pharmaceutical 
Examinations. 

Evening Classes are also held in Biology, Physiology, Practical Geometry 
Machine Construction, Steam and Applied Mechanics, Building Coa: 
struction, Land and Quantity Surveying, and Estimating. 

Further information on application to the PRiNcIPAL. 


GUY'S HOSPITAL MEDICAL SCHOOL. 


The WINTER SESSION will begin on WEDNESDAY, OCTOBER :. 
Entrance Scholarships of the combined value of £410 are awarded annually, 
and numerous Prizes and Medals are open for Competition by Students of 
the School. 

The number of Patients treated in the Wards during last year exceeded 


7700. 

All Hospital Appointments are made strictly in accordance with the 
merits of the Candidates, and without extra payment. There are 28 
Resident Appointments open to Students of the Hospital annually without 
payment of additional fees, and numerous Non-resident Appointments in 
the General and Special Departments. The Queen Victoria Ward, recently 
re-opened, provides additional accommodation for Gynacological and 
Maternity cases. 

The College accommodates 60 Students, under the supervision of a 
Resident Warden. 
School provides the full Curriculum required for the L.D.S. 

ngland. 

he Clubs’ Union Athletic Ground is easily accessible. 

A Handbook of Information for those about to enter the Medical Pro- 
fession will be forwarded on application. 

For Prospectus of the School, containing full particulars as to Fees, 
Course of Study advised, Regulations for Residents in the College, &c., 
apply personally, or by letter to the Dean, Guy's Hospital, ndon 


Bridge, S.E 


YORKSHIRE COLLEGE, LEEDS. 


ELECTRICAL ENGINEERING DEPARTMENT. 
The next Session’s Day and Evening Classes begin October 6. 


Prospectus, giving information as to Lecture and Laboratory Courses, 
with particulars of the equipment of the Department, which has recently 
been further extended, may be had from the RecistrRar. 


COACHING. 


CHEMISTRY, PHYSICS, BOTANY, GEOLOGY and PHYSIOLOGY 
for MEDICAL, UNIVERSITY and other EXAMINATIONS, 
For particulars apply, to R. C. T. EVANS, 


eathcote Science Laboratories, 
9 Heathcote Street, Gray's Inn Road, W.C. 


HARRIS INSTITUTE, PRESTON. 
LECTURER IN MECHANICAL ENGINEERING. 


The Harris Council invite applications for the post of Lecturer in 
Mechanical Engineering. Salary, £150 per annum. 

Applications, with copies of not more than three recent testimonials, to be 
sent in before Monday, July 28, 1902. Further particulars may be obtained 


from 
T. R. JOLLY, Secretary. 


THE DURHAM COLLEGE OF SCIENCE, 
NEWCASTLE-UPON-TYNE. 


Complete Courses of Instruction are provided for Students of both sexes 
proceeding to degrees in Science, or in Letters, and for Teachers’ Certiti- 


cates for Secondary Schools. Special facilities are offered for the study of 
Agriculture, Applied Chemistry, Mining and all branches of Engineering 
and Naval Architecture. 

Matriculation and Exhibition Examinations begin September 29. 

Lectures begin October 7, 1902. 

Hostels for men and for women students. 

Prospectuses on application to the SECRETARY. 


For other Tutorial Advertisements see pages ci. and civ. 
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MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 


INTERNATIONAL INVESTIGATIONS IN THE 
NORTH SEA AND ENGLISH CHANNEL. 


APPOINTMENT OF ASSISTANT NATURALISTS. 


The Council of the Marine Biological Association having been com- 
missioned by H.M. Government to carry out in the southern portion of the 
North Sea and in the English Channel the programme of investigations 
adopted by the recent International Conference at Christiania, are about 
to appoint Assistant Naturalists to be engaged upon this work. One or 
more Naturalists will be required for each of the following branches of the 
investigation :—(1) fishes, including fishery work at sea and in the markets, 
(2) invertebrate bottom fauna, (3) plankton, including (a) its animal con- 
stituents and (4) diatomacea. 

The salaries offered will range from £100 to £200 per annum, according 
to ‘he qualifications of the candid ppointed 

The Association has undertaken to carry on the investigations for a 
period of three years, but the appointments will be terminable at any time 
prior tothe completion of the investigations on three months’ notice being 
given | y either side. 

Applications should be forwarded not later than August 1 to the under- 
signed, from whom further particulars may be obtained. 


E. J. ALLEN, Director. 


Marine Biological Laboratory, Plymouth. 


BOROUGH OF LONGTON. 
LONGTON HIGH SCHOOL AND 
SUTHERLAND TECHNICAL 
INSTITUTE EVENING CLASSES. 


WANTED an ASSISTANT SCIENCE MASTER for Physiography, 
Physiology and Hygiene, also to take ordinary form subjects in Day 
School, the higher forms of which are conducted as a Secondary School 
under the Board of Education. Good practical man desired, and one who 
has had experience in teaching in an organised Day School and conducting 
Evening Classes. 

Salary, £120 per annum. 

Applications to be sent in on Official Forms (which can be obtained from 
the undersigned) not later than Monday, August 18, 1902. Applicants to 
state whether they can take part in School Athletics. 

W. T. COPE, 
Secretary to the Technical Instruction Committee. 

Court House, Longton, Staffs., 

July 17, 1902. 


BEDFORD COLLEGE FOR WOMEN 
(UNIVERSITY OF LONDON). 
YORK PLACE, BAKER STREET, W. 
Principal—Miss ETHEL HURLBATT. 


The Session 1902-3 will open on Thursday, October 2. 

The College provides instruction for Students preparing for the University 
of London Degrees in Arts, Science and Preliminary Medicine; also 
instruction in subjects of General Education. 

There is a Training Department for Teachers, a Hygiene Department 
and an Art School. 

Students can reside in the College. 

Full particulars on application to the PRINCIPAL. 


BOROUGH COUNCIL TECHNICAL 


COMMITTEE, LIMERICK. 


A SCIENCE MASTER required, to act as Principal of the Schools 
under the above Committee. 

Candidates to have had previous experience in teaching in a Technical 
School (this will be an important consideration). To hold a B.Sc. degree 
or its equivalent. Minimum age, 28. 

The person appointed will be required to devote the whole of his time to 
the services of the Committee. 

Salary, £200 a year (non-residential). 

Applications with ‘copies of testimonials to be sent immediately to the 
Secretary, Cecil Street, Limerick. 


UNIVERSITY COLLEGE, BRISTOL. 


The Council invite applications for the post of LECTURER and 
DEMONSTRATOR in PHYSICS. 
Salary, 4110 per annum. 
Applications to be sent on or before August 30 to the undersigned, from 
whom further particulars may be obtained. 
JAMES RAFTER. 
Registrar and Secretary. 


STOREY INSTITUTE, LANCASTER. 
PrincirpaL—WM. FRENCH, M.A., F.L.C. 

TEACHER for DOMESTIC op mag wanted in September next. 
Day and Evening Classes. Salary, £90. For particulars send stamped 
envelope to Principat. Applications to be sent to 

T. CANN HUGHES, 
Town Clerk, Lancaster. 


for other Tutorial Advertisements see pages c. and civ. 


The 1902 edition is not only 
revised and brought thorcughly 
up to date, but contains several 
important new features. All 
plates and films have been 
re-tested. 


Full prospectus on request. 


Sold by all chemists and dealers. 


Price 1/- COMPLETE WITH 
PENCIL, BAND, and EXPOSURE TABLET. 


Burroughs Wellcome & Co., 
Snow Hill Buildings, LONDON, E.C. 


SHEPHERD Measured Trichromatic 
Light Filters for 


NATURAL COLOUR PHOTOGRAPHY. 


“A” QUALITY. 
Adjusted for use with the Cadett Spectrum Plate. 


PHO. 27 


h in. in. in. in. 4hin. 
£3 3s. 43. 5s. £8 8s. £10 10s. 
in. shin. 6 in. 
£12 12s. £14 14s. £16 10s. 
| Ci in. in. 2kin. 3hin. gin. 4hin. 
Circular £3 10s. Gd. £4i5s. £6 210 £12 


SANGER SHEPHERD & CO.’S “B” pare 
TRICHROMATIC LIGHT FILTERS. 


Inr toad d for a less expensive article than our Standard 
“R75 Quality Ss. S. M d Trich ic Filters, we have introduced 
the following Series, which are similar in appearance to the “A” Quality, 
but made with a less perfect quality of worked glass and with a slightly 
larger margin of in the of the — 
Square, per set of three igin. 2in. 2 in. in. 4in. 

£1 £1 Ss. £1 16s. £2 10s. ‘£4 
in. 2in. 2} in. 3 in. 4in. 
£1 5s. £110s. £2 £2 15s. £4 5s. 
“C” Quality, coated on Best Patent Plate Glass, stocked in three sizes, 
square in. 


Circular, per set of three 


15s. £1 10s. 


Natural Colour Photographs made to order from Natural 
History Specimens, Microscopic Objects, Works of Art, &c., 
either as Lantern Slides or larger transparencies. | 


APPARATUS AND MATERIALS FOR 
ORTHOCHROMATIC PHOTOGRAPH 
and PHOTO-MICROGRAPHY. 


I rated Catalogues and Descriptive Booklets post 
i= —_ free to renders of NATURE. 


SANGER SHEPHERD~& CO., 


FacToRY AND OFFICES: 5, 6 & 7 GRaAy’s INN PASSAGE, 


Rep Lion STREET, Lonpon, W.C. 
| Nore.—Gray’s Inn Passage is the second turning on the right in Red Lion 
Street, coming from Holborn. 
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COERZ 
DOUBLE 
ANASTIGMATS 


The finest of Photographic 
Lenses, suit every requirement of the 
scientific photographer. 


For definition and covering 
power these lenses are 
unexcelled. 


GOERZ 
DOUBLE ANASTIGMATS 


are made in several different series varying in 
rapidity from F. 4.5 to F, 22. 
OBTAINABLE OF GooD DEALER. 


Particulars tree on application, if “Nature” is 
mentioned, to 


Series 1 B.F. 4.5 to 
F. 5.5. 


THE ‘NYDIA’ POCKET CAMERA. 


For Cycling, Climbing and Walkin es Pla’ 
Filmse or Daylight 


Exceedingly — yet 
A good lnm, a Shutter, 
the Highest Finish 
throughout. 
Price: 
For 4} X 3} in. 


Pictures, from 
£7 10 O. 
For 6} X 4} in., 
from 


£19 5 


THe ‘N. & G.’ REFLEX 


SELF-FOCUSSING CAMERA. 


For Natural History and General Work. 
Enables one to photograph anything—from a Distant Range of Mountains, 
to a Butterfly or Flower /udd-stze, with perfect ease and absolute sharpness. 
Pri complete with Zeiss Lens, 2 foci, 
for 44 X 34 in. Pictures, £2 0. 


THE ‘N. & G. KINEMATOGRAPHS. 


A ane as OF HIGH-CLASS INSTRUMENTS 
URING PERFECT RESULTS. 
os adapted for Scientific Work. 
TAKING, and PROJECTING 


FREE. 


The ‘N. & G.’ Universal Cameras, lt Pho Cameras, Panoramic 
Cameras, Lenses, eee gad al all Photographic Accessories 
an aterials. 


SPECIALITY :—COMPLETE OUTFITS for Scientific Expeditions 
and Special Research. 


NEWMAN & GUARDIA, Ltd., 
90 & 92, SHAFTESBURY JT ONDON. 


THE HIGHEST VACUUM 
READILY OBTAINED. 


ASK FOR 
LIST No. F. 45. 


PRICES FROM £4 5 O 


APPLY FOR FULL ” PARTICULARS OF THE 


VACUUM PUMPS TO 
Pulsometer Engineering C21 


Nine Elms Ironworks. Reading. 


AVENUE, W. 
CAMBRIDGE 


SCIENTIFIC INSTRUMENT CO. 


Ltd. 
GRAND PRIX, ees UNIVERSELLE, PARIS, 


LABORATORY 
SECONDS CLOCK. 


This Clock has 
been designed to 
fix on the walls of a 
laboratory, where it 
is often useful to 
have a clock show- 
ing seconds. 


The large seconds 
dial is 150 mm. in 
diameter. The 
Clock can _ fre- 
be used in- 
stead of a stop 
watch. 


In Polished 
Case (see Fig.), 


£110 O. 
Address all Communications— 


INSTRUMENT COMPANY, CAMBRIDGE. 
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A SELECTION OF THE APPARATUS NOW IN STOCK. 


ISENTHAL & CO., 


85 MORTIMER STREET, LONDON, W., 


Contractors to H.M. War Office, Admiralty, India 
Office, Colonial Office, &c., 


Beg to announce that they have been appointed 


SOLE AGENTS 
(BOTH RETAIL AND TRADE) 
FOR THE UNITED KINGDOM 
AND COLONIES 


FOR THE FAMOUS INSTRUMENTS OF 


MAX KOHL 


OF CHEMNITZ, SAXONY, 


The largest Manufacturer in the World of ALL KINDS of 
Instruments in EVERY DEPARTMENT of 


PHYSICS, 


And the PRINCIPAL APPARATUS required in 
CHEMISTRY. 


pe CATALOGUE (consisting of upwards of 700 pages 

and 3000 illustrations, stiff cloth bound, quarto) ior- 

warded free on application by COLLEGES, SCHOOLS 
and LABORATORIES. 


LEWIS'S CIRCULATING 


MEDICAL AND 


SCIENTIFIG LIBRARY. 


Detailed Prospectus, List of Recent Additions, &c., post free 
on application. 


London: H. K. LEWIS, 186 GOWER STREET, W.C. 


MERCK’S 


For ANALYTICAL, MICROSCOPIC, BACTERIOLOGICAL and 
PHOTOGRAPHIC PURPOSES, are the . 
STANDARDS OF PURITY, RELIABILITY 
AND GENERAL EXCELLENCE. 


To be had through the “oy Trade Channels, or Wholesale 
rom 


E. MERCK, 16 Jewry St., LONDON, E.C. 
Head Office and Works: DARMSTADT, GERMANY. 


NEW PATTERN 


DIFFERENTIAL 
GALVANOMETER 


FOR LOW RESISTANCE TESTING. 


Advantages over the Potentiometer and the Kelvin 
Bridge— 
Much simpler to work. 


Accuracy limited only by that of the Standards 
employed. 


Prime cost. 


Price complete, with Circular Slide Wire and Keys, £14 4s. 


(See Proceedings of Inst. of E.E., Vol. XXX., No. 151, 
Page 908.) 


NALDER BROS. & CO., 


12 CARTERET STREET, QUEEN ANNE’S GATE, 
WESTMINSTER, LONDON, 8S.W. 
(Late 16 Rep Lion STREET, CLERKENWELL.) 


SUMMER HOLIDAYS. 


SCIENTIFIC MEN (both Professional and Amateur) 


WILL FIND THE 


“WATKIN” MOUNTAIN ANEROID 


a most interesting companion, which will greatly enhance 
the pleasure derived from their tour. 
OBvVERSE. REVERSE. 


“ Extraordinary 
results are obtain- 
able with this Ane- 
roid.”’— 


ED.WHYMPER. 


Used in all the American and Colonial Surveys. 


THERMOMETERS for STUDENT WORK 
as specially produced for the Laboratories of 
the Royal College of Science and City and 
Guilds Institute. 
Catalogues, Estimates and all Information free by Return Post. 


JAMES J. HICKS, 


8, 9 & 10, HATTON GARDEN, LONDON. 


In addition to Medicine and the allied Sciences, the Library 7 ; 
includes the subjects of Physies, Chemistry, Botany, 
Geology, Zoology, Astronomy, Psychology, Philo- 
New Works and New EDITIONS on these subjects are oie 
added to the Library immediately on publication. ae 
SUBSCRIPTION, TOWN OR COUNTRY, FROM ONE GUINEA. aa 
| 
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SS. 
| 
Of 
| 


civ 


NATURE 


[JULY 24, 1902 


AGRICULTURAL & SCIENCE MASTER 


required at Antigua under the Imperial Department of Agriculture for 
the West Indies. A Graduate in Natural Science Honours; or an 
Associate of the Royal College of Science, with experience in teaching, 
preferred. Age 23-26 Salary, £150, with quarters and passage free.— 
Address, AnTiGua,” NaTuRE Office. 


NATURE STUDY EXHIBITION. 
Botanic GARDENS, REGEST’s Park, N.W. July 23 to August 5, inclusive. 
Open daily from 10 a.m. to 7 p.m. Conferences on July 24. 25, 29, 31. 
and August 1. Admission 1s., except cn Wednesdays, 2s. 6d. up to 5 p.m. 
Season tickets 5s. 


SCHOLASTIC.—Wanted, several Science 
and other MASTERS for important Sencudions Schools. Salaries, £100 
to £250 List of Appointments sent on application.—Apply, giving 
full details as to subjects, degree, &c., to GrirFitus, SmitH, Poweii 
AND Situ, Tutorial Agents (Established 1833), 34 Bedford Street, 
Strand. London. 


WANTED.—Resident Assistant Master. 
PRACTICAL PHYSICS and CHEMISTRY. Minimum salary, £80 


per annum. Apply, Heap Master, Masonic Boys’ School, Clons- | 


keagh, Dublin. 


TEMPORARY EMPLOYMENT offered to 


young man with general scientific knowledge, possessed of some aptitude 
for literary work, writing legible hand, and willing to keep office hours. 
Address, stating age, qualifications and weekly salary expected, 
*X. Y. Z.,"" Nature. 


BACTERIOLOGIST. 


Bacteriologist wanted for the Scottish National Antarctic Expedition. 
For full detai!s apply to W. S. Bruce, 21 Hill Place, Edinburgh. 


FOR IMMEDIATE SALE.—Various pieces 
of Electrical Apparatus, including : (t) Large Induction Coil, 10” Spark, 
with Mercury Break. (2) Complete Tesla Apparatus (cost 415). 
Marconi Apparatus, almost new (cost £8 10s.).—Apply, 1 Abbotsford 
Park, Edinburgh. 


WANTED.—A First-class 34-inch Astro- 


nomical Telescope, equatorially mounted on tripod stand; must be © 


guaranteed sound in every respect.—‘* M. 


A.,” St. Matthew's Vicarage, 
Oakley Sauare, N.W. 


For other Tutorial Advertisements see pages c. and Ci. 


WORLD TRAVEL 


ORGANISED BY 
HENRY S. LUNN, M.D., W. ee LUNN, and 
CONNOP F. S. PEROWN 


£6 6s. LUCERNE and GENEVA TOURS. 
£6 16s. 6d. and £9 9s. GRINDELWALD and CHAMONIX TOURS 
Extensions to all parts of Switzerland. 


Summer Cruises to NORWAY, SWEDEN, and the NORTHERN 
CAPITALS of EUROP 


On the S.Y. ARGONAUT,” by 3,273» P. 4,000. Electric Light. 
First Class Cuisine. 


Dates of Departure: AUGUST sth and 23rd. 


BERCHTESGADEN. 
TOURS to the BAVARIAN HIGHLANDS and the SALZKAM- 
MERGUT. 


With Extensions to Nurnberg, Vienna, or the Bavarian Palaces. 


Full particulars from the SecRETARY— 
5 ENINSLEIGH GARDENS, EUSTON, LONDON, N.W. 


KERSH AW’S 


SCIENCE 
LANTERN 


(STROUD AND 
RENDALL’ and 


plete in Travelling 
Case, with safety 
B.T. or mixed jet and 
silvered prism to 
vertical system. This 
model is the most 

rfect of Science 

nterns made, and 


the result of about 10 years’ continuous manufacture of this class of Lantern. 


Silvered Front Prism, 16/- extra. LIBERAL 
If with Injector Jet, 20/- ,, TRADE DISCOUNTS. 
Sole Maker and Patentee-A. EX ERSHAWwW, 
Scientific Instrument Maker, Dorrington St., LEEDS. Ay 
SPECIALITIES MANUFACTURED’ FOR THE TRADE. 


TRADE 
MARK 


“OPTIMUS.” 


ESTABD 
1862 


CAMERAS, 


LENSES, 


AND HIGH-CLASS 
PHOTO APPARATUS 


Of every description. 
CATALOGUE POST FREE. 


PERKEN, SON & CO., 


99, HATTON GARDEN, 
HOLBORN CIRCGUS, E.C. 


LONDON. 


MAR 


& 


(BY APPOINTMENT TO THE ROYAL INSTITUTION 
OF GREAT BRITAIN.) 


WAVE MOTION. 


Makers of the new Apparatus illustrating Wave Motion, 
designed and used by Dr. J. A. FLEMING in the 
Christmas Lectures at the Royal Institution. 


READING MICROSCOPES, RESISTANCE COILS, &c. 
56 ‘CHARING CROSS ROAD, LONDON, W.C. 
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Phoenix Assurance Co., Ltd. 


PHCENIA FIRE OFFICE. 


{9 LOMBARD ST., E.C., and 57 CHARING CROSS, S. W. 
ESTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 
LOSSES PAID OVER £25,000,000. 


ESTABLISHED 1851. 


BIRKBECK BANK. 


Southampton Buildings, Chancery Lane, London. 
lo 


DEPOSIT ACCOUNTS lo 
repayable on demand. / 
The BIRKBECK ALMANACK, with full particulars, post free. 
FRANCIS RAVENSCROFT, Manager. 


£12 12s. Steam Yacht MIDNIGHT ‘SUN, 31;8 Tons. 


Finest Yachting Steamer afloat. No Upper Berths in the ship. 
Sailings :—August 2, 16. 
Apply to the ALBION S.S. CO., LTD., Newcastle-on-Tyne. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, S 
Vorticella, Stet ra, Floscularia, Melicerta, and many 
other Specimens mtr ond Life. Price rs. per Tube, Post Free. Helix 
pumatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 


The following animals can always be supplied, either living 
or preserved by the best methods :— 


Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, eo 
onium ; Hormiphora (preserved) ; Leptoplana ; Lineus, Amp ey i 
Aphrodite, Arenicola, Lanice, Terebella ; pas, janus, 
Ligia Mysis, Nebalia, Carcinus ; Patella, Eledone, Pectens 
Bugula, Crista, Pedicellina, oe Asterias, Echinus; Ascidia, Salpa 
anes Scyllium, Raia, &c. 
For prices and more detailed iiss canis to 


Biological Lab y, Ply THE DIRECTOR. 


NORWAY CRUISES.—_ 


Diatoms, Amoeba, Arcella, Actinosphzrium, 
tephanoceros, 


WATKINS & DONCASTER, 


NATURALISTS, 


MANUFACTURERS OF 


CABINETS AND APPARATUS 


+OR ENTOMOLOGY, BIRDS’ EGGS AND SKINS, AND ALL 
BRANCHES OF NATURAL HISTORY. 


SPECIAL SHOW-ROOM FOR CABINETS. 


Oe Vur Catalogue (96 pp.) Post free on application. 
N.B.—For and Superters of Cabinets and 
App: —, references are permit to distir guished 
patrons, Museums, Colleges, &c. 
A LARGE STOCK OF INSECTS, BIRDS’ EGGS 
AND SKINS. 
Birds, Mammals, &c., Preserved and Mounted by First-class Workmen 


true to Nature. 
All Books and Publications on Natural History supplied. 


36 STRAND, LONDON, W.C. 
(Five Doors from Charing Cross.) 


COLLECTIONS OF 


MINERALS, ROCKS or FOSSILS 


to illustrate the leading Text-books on 
GEOLOGY, PHYSIOGRAPHY and MINERALOGY. 
50 Specimens in Box, 12/6 ; 100 du., 21/-; 200 do., 42/- 
A large Stock of Minerals, pote and Microscopic Objects 


GRATIS. 
Geologists’ Hammers, Cabinets, Card Trays, Glass-capped Boxes, &c., 


&c., always in stock. 


THOMAS D. RUSSELL, 
78 NEWGATE STREET, LONDON, E.C. 


Minerals, Rocks, Fossils, Metallic Ores, Rough Precious Stones, &c. 


Collections of above for Prospectors, Mining Engineers, 
Technical Schools, and for Private Study. 
_ MINERALS FOR ALL PURPOSES. ROCKS FROM NUMEROUS LOCALITIES. FOSSILS 
FROM ALL BRITISH FORMATIONS. 
ROCK SECTIONS :— 
Precious Stones, Meteorites, Rare Minerals, Bl 


Boxes, ical Cabinets, 
bia 8 of Rock Sections. 


ALL I LISTS FREE OF 


JAMES R. GREGORY & CO,, 
MINERALOGISTS, &c., 
To Science & Art Indian, & Colonial Museums, &¢. 


1 KELSO PLACE, STANFORD RD., KENSINGTON, W. 
ALBERT EDWARD JAMRACH 


(Late CHARLES JAMRACH), 
NATURALIST, 
180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis China, Lacquers, Gongs, Shells, and other Curios. 


Lantern 


NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers; Editorial 
Communications to the Editor. The telegraphic address of NATURE is “ PHUSIS,” LONDON. 


14 


I 10 


Quarterly 


To ALL PLACES ABROAD :— 


CHARGES FOR ADVERTISEMENTS. 
& 
“Three Lines in Column 
Per Line after . . 
One Sixteenth 
One Eighth Page, or Quarter Column 
uarter Page, or Half a Column 
fa Page, ora Column. 
Whole Page 
* The first line being in heavy type is charged for as Two Lines. 


Cheques and Money Orders payable to MACMILLAN & CO., Limited. 


OFFICE: ST. MARTIN’S STREET, LONDON, 
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PMARRIS & BHAM. 


ATWOOD MACHINE (Patent). 


OUR ORIGINAL PATTERN GREATLY IMPROVED. 
New Release (Patent), Dropping Platform done away with, Aluminium Wheel, Agate Bearings, Extra Weights. This 
machine is now a practical Instrument, and with each a Certificate is given, together with a Pamphlet of Experiments. 
PRICE COMPLETE £4 15s. NET. 


PHILIP HARRIS & CO., Lim., BIRMINGHAM and DUBLIN. 
WATSON’S NEW MICROSCOPE, 
The “HOLOS” FRAM. 


COMPREHENSIVE. EFFICIENT. -LOW PRICE. 


The celebrated Fram Microscope, with the addition of complete Mechanical Stage and Compound Substage. 
Finest workmanship. Price with one Eyepiece, 
Ser F41.—HOLOS FRAM Stand, with two Eyepieces, 1 in., and 1/6 in., Objectives, Abbe [Illuminator with Iris 
diaphragm, and Mahogany Case, £12 5s. 
TWO SPEED FINE ADJUSTMENTS. 
THE MALES-WATSON. An entirely new double lever device (patented). 
THE SPINDLE MILLED HBAD. The simplest and cheapest pattern, 


For particulars of the above, also for descriptions of the latest and best Condensers, Objectives, 
Eyepieces and Accessories for the Microscope, send for. Catalogue No. 2, post free on application. 
Watson's Catalogue of Objects for the Microscope (No. 3) is the most complete 
in the world, post free on application. 


2% \ W. WATSON & SONS 1837), 313 HIGH HOLBORN, LONDON, 


a Branches: 16 Forrest Roap, EpinsurGu. And 78 Swanston Street, Melbourne, Australia. 
ETN Opticians to H.M. Government. 


ROSSLEYV’S GAS ENGINES. 


GREAT REDUCTION 


Represents J type in Oil or Crossiey’s Portable Oil Engins 

j \ a e Roya ricu/tura 

effective hores power.) Show, Cardiff, June, 1901. 


Immediate delivery for Stock : z 4 ENGINES DELIVERED.—Up to 
Sizes of Engines. Ls : Oe i the end of 1901, 42,873 engines 
have been delivered, representing 

695,969 B.HP. 


CROSSLET BROS., 1I:-TD., OPENSHAW, MANCHESTER. 


POPULAR 
HAND GAMERA 


Twelve }-plates in sheaths, instantaneous changing, rack focussing, ever-set shutter with speed regulator, mah bod 
overed good leather, and fitted with a STIGMATIC LENS, working at /. 7°5. as . — 


Send for fully Illustrated List of Lenses and Cameras. 


J. H. DALLMEYER, Ltd., 25 Newman St., LONDON, W. 


FrinteC by Ricnarp Cray Sons. at 7 & 8 Bread Street Hill, Oueen Victoria Street. in the Citv of London. and oublicshed by LAN 
anv Co., Lisi. at St. Miuatin’s Street, Londen, W.C., and Tus Company, 66 Fifth Avenu:, New —T 192% 
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| tea of OPTICAL and Beck Steinhell Orthostigmat 
| PHYSICAL  APPARA- 
MACHINES, POST FROM THE MANUFACTURERS. 
Engine FREE. 
T PRIZE WIMSHURST ELECTRICAL MACHINES, - | ; 
Student’ ; 12 65s. lity, 15 in., £53 18 in., £6 ros. 
Multiple-Plate Machines, so AS madi fr the Science and R. & J. BECK, LTD., 
A t iversiti i idge, jon, | 
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. NEGRETTI & ZAMBRA, 
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UNIVERSITY COLLEGE, LONDON. 
(UNIVERSITY OF LONDON.) 

Principal oon G. Carey Foster, F.R.S. 
ENGINEERING AND ARCHITECTURAL DEPART- 
MENTS, assisted by the CARPENTERS’ COMPANY. 

SESSION 1902-1903. 

The COURSES of INSTRUCTION in Mechanical, Civil, Municipal, and 
Electrical Engineering, and Architecture COMMENCE on OCTOBER 2. 

Particulars of the Courses of Scholarships, of the Matriculation Examin- 
ation, and of the Fees, may be obtained from the Secretary. 

Fee for the full Three-year Diploma Course, including the Course for 
Graduation (B.Sc.) in the Faculty of Engineering, 115 Guineas (£10 105. 
Entrance Fee and £36 155. per annum.) 


D. Cormack, B.Sc., 


PRoFEssors. 
Assoc. 
MECHANICAL ENGINEERING... M.1.Mech.E., 


ELECTRICAL ENGINEERING ... J. A. Fiemina, D.Sc., F.R.S. 
MUNICIPAL ENGINEERING ...{O@IT, Cuapwick, M.LCE., 


M.G 
CIVIL ENGINEERING 
ARCHITECTURE T. RoGer F.R.1.B.A. 
PHYSICS ... F. T. Trouton, M.A., F.R.S. 


CHEMISTRY ... 
ORGANIC CHEMISTRY «. J. Norman Coutig, Ph.D. 
K. Pearson, M.A., F.R.S. 


APPLIED MATHEMATICS 
E, J. GArwoop, M.A 


{ F. Vernon Harcourt, M.A., 
M.1.C.E. 


ECONOMIC GEOLOGY 
MATHEMATICS ove one M. J. M. Hitt, M.A., F.R.S. 

The College contains _o~- Mechanical and Electrical Engineering 
Laboratories, Workshops, Drawing Office, Museum, and Lecture Theatres. 
A Hydraulic Laboratory is in course of construction. 

The Laboratories are fitted with all the best appliances for Practical 
Work and for Research Work of the most advanced character. 

T. GREGORY FOSTER, Ph.D., Secretary. 


CITY OF BIRMINGHAM. 
MUNICIPAL TECHNICAL SCHOOL. 


The Corporation require the services of an ASSISTANT MASTER in 
the ~~ School. Scale of salary ranges from £125 to £150 per annum. 
The subject most required is Chemistry, while Mathematics and Physics 
are desirable. 

Full particulars of the post and form of application will be forwarded on 
receipt of a stamped addressed foolscap envelope. 

The latest date for sending in applications is September 1 next. 

EO. MELLOR, Secretary. 


Offices of the School, Suffolk Street, 
July 25, 1902. 


SWINDON AND NORTH WILTS 
TECHNICAL SCHOOL. 

Principal H. BorroMLEY KNOWLEs, M.A.(Oxon.). 
The Committee invite applications for the position of ASSISTANT 
ENGINEERING LECTURER. Workshop and Laboratory experience 
essential. Commencing — 4120 per annum. Forms of application, 
which must be returned not later than August 12, may be obtained from 

the SecreTary, Technical School, Swindon. 
JAS. S. PROTHEROE, Secretary. 


OWENS COLLEGE, MANCHESTER. 
DEPARTMENTS OF BIOLOGY AND GEOLOGY. 
SESSION 1902—3. 

In addition to the Elementary Classes for the Intermediate Science and 
Preliminary Science Examinations, full Courses will be given in :— 
Professor Hickson, M.A., F.R.S. 
Professor Weiss, B.Sc. 
Professor Bovp-Dawxins, M.A., F.R.S. 
And the following Special Courses will be given by :— 
Professor Hickson on the THEORY of FERTILISATION. 
Dr. F. W. GAMBLE on VERTEBRATE ANATOMY. 
Professor Weiss on PALAXOBOTANY. 
Dr. O. V. DarpisHirE on the PHYSIOLOGY of PLANTS. 
Professor Boyp-Dawkins on APPLIED GEOLOGY, 
Mr. Hosson on PETROLOGY. 
Arrangements will be made for qualified Students wishing to undertake 
special Research Work in the Beyer Laboratories. ¢ 
The Session commences on October 7. Prospectuses will be forwarded 


on application. 
S. CHAFFERS, Registrar. 


CLACTON COLLEGE, 


A SCHOOL FOR BOYS AT CLACTON-ON-SEA. 


[See PATDOLOGIST,” July, 1901 ; “SCHOOL WORLD, 
October, 1901, &c., and /i/ustrated Prospectus.) 


Head Master: HAROLD PICTON, B.Sc.(Lond.). 
(Gold, Silver and Research Medallist of University College.) 
References: Prof. Sir WiLt1AM Ramsay, LL.D., F.R.S., 

University College. 

R. H. Avie, M.A., B.Sc., St. John’s College, 
Cambridge. 

C. Litoyp Tuckey, M.D., 88 Park Street, W. 


Rev. J. CLIFFORD, M.A., B.Sc., 25 Sunderland 
Terrace, W., &c., &c. 


UNIVERSITY OF BIRMINGHAM. 
FACULTY OF SCIENCE. 
RESEARCH SCHOLARSHIPS. 
Each of the value of about £96. 
(Founded by the late T. Ausrey Bowen, Esq., of Melbourne, Australia). 

(a) Two BOWEN SCHOLARSHIPS in ENGINEERING. 

(4) One BOWEN SCHOLARSHIP in METALLURGY. 

(e) Three PRIESTLEY SCHOLARSHIPS in CHEMISTRY. 

The object of these Schol ps is to ge higher work and research 
i Seente Professional Engineering and in Chemical and Metallurgical 

cience. 

Applications, supported by details of educational training, and references 
to former teachers and others, should be sent to the REGISTRAR on or 
before August 30, 1902. The awards will be made in September, and the 
Scholarships will be tenable during the Session 1902-3. 

Further particulars may be obtained on lication to the REGISTRAk. 


Le: 


UNIVERSITY OF BIRMINGHAM. 


DEPARTMENT OF METALLURGY. 


Applications are invited for the post of LECTURER in METALLURGY 
and INSTRUCTOR in ASSAYING. Stipend, £150 per annum. The 
successful candidate will be required to commence work in September next, 
to devote his whole time to the duties of the office, and to work under and 
carry out the instructions of the Professor of Metallurgy. 

Applications, accompanied by copies of three recent testimonials, should 
be forwarded to the undersigned on or before Saturday, August 30. 

Further particulars may be obtained from 
GEO. H. MORLEY, 

Secretary. 


UNIVERSITY OF BIRMINGHAM. 


DEPARTMENT OF MINING. 


Applications are invited for Soaut of DEMONSTRATOR in MINING 
and SURVEYING ASSISTANT. Stipend, £150 per annum. The 
successful candidate will be required to commence work on October 1 next, 
to devote his whole time to the duties of the office, and to work under ard 
carry out the instructions of the Professor of Mining. 

Applications, accompanied by copies of three recent testimonials, should 
be forwarded to the undersigned on or before Saturday, August 30. 

Further particulars may be obtained from 

GEO. H. MORLEY, 


Secretary 


EAST LONDON TECHNICAL 
COLLEGE, 


MILE END ROAD, E. 


The Governors will require the services of a LECTURER in CHEM- 
ISTRY in September next. Candid should have such qualifications as 
are expected for recognised teachers of London University. Commencing 
salary £180 perannum. Applications should be add Dr. Hewitt. 


THE DURHAM COLLEGE OF SCIENCE, 
NEWCASTLE-UPON-TYNE. 


Complete Courses of Instruction are provided for Students of both sexes 
proceeding to degrees in Science, or in Letters, and for Teachers’ Certifi- 
«ates for Secondary Schools. Special facilities are offered for the study of 
Agriculture, Applied Chemistry, Mining and all branches of Engineering 
and Naval Architecture. ‘ 

Matriculation and Exhibition Examinations begin September 2g. 

Lectures begin October 7, 1902. 

Hostels for men and for women students. 

Prospectuses on application to the SECRETARY. 


YORKSHIRE COLLEGE, LEEDS. 


ELECTRICAL ENGINEERING DEPARTMENT. 
The next Session’s.Day and Evening Classes begin October 6. 


Prospectus, giving information as to Lecture and Laboratory Courses, 
with particulars of the equipment of the Department, which has recently 
been further extended, may be had from the KEGisTRaR. 


For other Tutorial Advertisements, see page cxii. 
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BARGAINS IN SCIENTIFIC BOOKS. 


MASSEE (GEORGE), A MONOGRAPH 
phn THE MYXOGASTRES, with Indices of Genera and of Species, and 
e Plates containing 313 accurately coloured Figures of Fungi, 
Gan escriptions. Royal 8vo, Cloth. (Pub. 18s. net.) 9s. 
“ He has fully acquainted himself with the literature of the subject, and 
has made many personal observations on the structure, and, in some cases, 
on the an get of various types. He is thus able to bring to bear on 
the d of the probl that claim consideration a wide and vari 
knowledge ; with the ‘result that the book is indispensable to every student 
of the Myxogastres. The twelve plates, bearing 313 coloured figures by 
Mr. Massee himself, call for s mention as a valuable assistance to 
students of the Myxogastres. y deserve high praise for their accuracy 
and execution.” —Nature. 
“Supplies a want acutely felt. Its merits are of a high order, and it is 
one of the most important contributions to systematic natural science which 
have lately app —W. Review. 


CAMPBELL (D. H.), THE STRUCTURE 
AND DEVELOPMENT OF THE MOSSES AND FERNS 
(ARCHEGONIAT#). By DOUGLAS HOUGHTON CAMP- 
BELL, Ph.D. Fully Illustrated, Medium 8vo, Cloth. (Pub. 14s. 
net.) 48. 4d. 

“This is the most im pee contribution to the morphology of the 
archegoniate we whic peared since their ition as a well- 
marked group. Campbell to a rie extent reinvestigated the 
group, and his took embodies the results of his very extensive original 
researches." —Guardian. 


MEYRICK (E.), A HANDBOOK OF 
BRITISH LEPIDOPTERA. By EDWARD MEYRICK, B.A.. 
F.Z,S., F.E.S., gn Master at Marlborough College. Extra 
Crown 8vo. (Pub. 10s. 6d. net, Macmillan.) 3s. 

“This book cannot nan to afford great assistance to "the student who 
desires to recognise and identify _ specimens without the necessit vo 
comparing them with named examples. It is “_— 5 exception the 
class-book that has yet appeared for imparting real sound knowledge of 
structure, evolution, and classification."—Zntomologist’s Monthly Maga- 
sine. 


Post FREE IN THE UNiTED KinGpom. 


H. J. GLAISHER, New and Remainder Bookseller, 
57 Wicmore Street, Lonpon, W. 
De” Catalogues post free on application. 


BROWNING’S 
PLATYSCGOPIC LENS. 


WITH LARSES ANGLES, INCREASED FIELD, AND 
MPROVED DEFINITION. 


d Real S 
AN ACHROMATIC COM BINATION. 
COMBINING THE DEFINITION OF A MICROSCOPE WITH THB 
PORTABILITY OF A POCKET LENS. 
“If you carry a small Platysco ic Pocket Lens (which every 
Nature ought to do).’ ALLEN, in Knowledge. 
i-= **I have long carried one of these instruments and found it 
invaluable.”—Joun T. CarRINcTON, Editor of Science Gossip. 
The Platyscopic Lensis invaluable to botanists, mineralogists, 
or entomologists, as it focuses about three times as far from the 
object as the Coddington Lens and has a field unequalled for 
flatness, allowing opaque objects to be examined easily. 
It is made in four degrees of power, magnifying respectively 
10, 15, 20, and 30 diams. ; the lowest power, having the largest 
field, is the best adapted for general use. 


Mounted in Tortoiseshell, magnifying 10, 15, ay or 30 
diameters, either power .. ses 
In nickelised German Silver, either power 
Combinations of any two powers, in Ti ortoiseshell ... 27 
Combinations of any two powers, in Nickelised German 
Silver 32 
ILLUSTRATED DESCRIPTION SENT ‘FREE. 


JOHN BROWNING, 
63 STRAND, LONDON, W.C. 


A. ROSENBERG & CO. 


PATENTEES AND ACTUAL MAKERS OF 


APPARATUS FOR X-RAYS 


AND 


WIRELESS TELEGRAPHY. 


This is the most compact pon efficient PORTABLE X-RAY OUTFIT 

made. A 10” Spark Coil, Focus Tube, and all accessories, except Battery, 

pack into the one box measuring 25” X 11” x 14”, and weigh only 65 dbs. 
complete. 


PRICE 10 O- 


per See ‘‘ Nature,” June 5, page 136. 
May be had fitted with Coil of any length Spark. 


DOUBLE AND MULTIPLE SECTION COILS IN ALL SIZES. 
Price List free on application. 


21 SOUTHAMPTON ROW, HOLBORN, LONDON, W.C. 


The BEST Work cannot be done without a Light Filter. 


LIGHT FILTERS on SCREENS 
ORTHOCHROMATIC PHOTOGRAPHY 


In all sizes, ready for 
immediate use. 


CAPS, CELLS, 
FITTINGS & CASES 


In all sizes, 


ORTHOCHROMATIC 
PLATES 


vt Quarter-plate to 15 x 12, 
always in stock. 
PRICES OF STANDARD FILTERS, CAPS AND CASES. 
Absolutus Gilvus Landscape BI’k Bronz’d Morocco 
Filters. Filters. Filters, 2, Spring LeatherVelvet 
40 or ae times. Cells, as fig. Lined Cases. 
i* 1%, 10/- 7/6 In. 


4,18 (Circular 12/6 ... 1 1, 1/9 
180 12/ 2/ 
ap{sauare 18/6 ... 6 
Circular 20/- ove 
25/- .. 
Circular 30/- .. . 20/- 4/. 2h, 
EVERY REQUISITE FOR NATURAL COLOUR PHOTOGRAPHY. 
Trichromatic Light Filters from 15s. per set of three. 
Complete Outfits with Filters from £2 10s. 


Illustrated Catalogues and Deseriptive | poctiete 
free to readers of NATUR 


SANGER SHEPHERD & CO., 


Scientific Apparatus, Cameras and 
forthe of Ligh and 


ACTORY: AND OFFICES— 


5, 6 & 7 Gray's Ian Passage, Red Lion Street, et, Holborn, London, W.C, 


| 
A. 
= 
land 
6 
6 
IRGY 
next, 
er and | 
7 
\\ 
| 
r. 


cx 


NATURE 


[JuLy 31, 1902 


REYNOLDS & BRANSON, Lip. 


LABORATORY OUTFITTERS. 
{r Sole Authorized Makers of the 


STROUD & RENDALL 
SCIENCE LANTERN 


for Vertical and Horizontal Projection 
of Slides and Apparatus. 


1802 UNIVERSAL MODEL (Patent). 
Packs in Case 21” x 8” x 12”, 
A new Model introduced to meet requirements of all demonstrators. 
Many novel advantages. Open front stage and adjustable table for tall 
apparatus. Prisms silvered or plain. Selected optical parts. Suitable 
for Arc, Lime Light, Acetylene, &c. 
Price complete, as illustrated, £9 9s. 
tgor MODEL, as formerly advertised, and with one prism, £8. 
‘llustrated Catalogue of Physical and Chemical Apparatus, 350 pp. and 
1200 /llustrations, free to Principals, Teachers, &c. 


Special Designs made to instructions in our own workshop. 


14 COMMERCIAL STREET, LEEDS. 


FIELD, STUDIO, ano 
HAND CAMERAS. 


A UNIQUE SELECTION 
tor every department 
of Photography inthe 
Studio and Out of 
Doors. The most PER- 
FECT MODELS and 
Finest Workmanship. 
Fitted with the Cele- 
brated ROSS, ROSS- 
ZEISS, or ROSS-GOERZ 
LENSES. 


ROSS’ 


ORDINARY PROJECTION 


AND 


ENLARGING LANTERNS, 
ARC LAMPS, 
LIME-LICHT JETS, 


&c., 
GIVING THE MOST 
PERFECT RESULTS, 


ILLUSTRATED PRICE LISTS FREE. 


ROSS, Ltd., Manufacturing Opticians (‘%s0 ) 
ill, NEW BOND STREET, LONDON, W., ax» 

31, COCKSPUR STREET, CHARING CROSS, S.W. 

SOLE ENGLISH MAKERS OF ZEISS AND GOERZ LENSES. 


THE 
ROSENHAIN 
IMPROVED FORM 
OF 
THOMSON 
CALORIMETER. 


AN 
ACCURATE AND 
INEXPENSIVE COAL 
CALORIMETER 
ESPECIALLY 
ADAPTED 
FOR WORKS AND 
TEACHING 
LABORATORIES. 


| 
| 


SCIENTIFIC: 74 
cece 


Practically complete Combustion is secured, less than 0°5 per 
cent. of the sample escaping combustion. A complete determina- 
tion of the calorific value can be made in little more than half- 
an-hour. 


SCIENTIFIC INSTRUMENT CO. 


CAMBRIDGE. 


CROMPTON & CO., Ltd., 


ARC WORKS, CHELMSFORD. 


Makers of Potentiometers, Reflecting Gal- 


vanometers, Standard Resistances for 


Measurement of Currents, Voltmeters, 
Amperemeters, Resistance Boxes, and other 
Electrical The 


Potentiometer is recognised as the most 


Instruments of precision. 


direct means of referring the measure- 
ments of continuous currents to the 
Standard Resistance and the Clark cell. 
The Crompton form of Potentiometer is 
widely used, and highly recommended by 
scientific and engineering teachers. 


A DESCRIPTIVE PAMPHLET WILL BE SENT ON 
APPLICATION. 
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X-RAY APPARATUS 


Or THE HIGHEST QUALITY anv FINISH own ty. 
As supplied by us to H.M. Government and the leading Hospitals 
and X-Ray Workers throughout the World. 
We are the ACTUAL MANUFACTURERS, and 
Guarantee every Coil against breaking down. 


JUST OUT. 


COox’S IMPROVED 
PATTERN ELECTRO- 
LYTIC BREAK 
(as 
Price ... 50/- 
PORTABLE FIELD 
SERVICE COMPLETE 
OUTFIT, supplied to H.M. 
Admiralty, ar Office, the 
New Royal Yacht, and in 
use at a large number of 
Hospitals in all parts of the 

world. 


DAVD- 


T 
RCURY BREAK. 
(Working direct on any 
circuit from 12 to 100 volts) 
of which we are the SOLE 
MAKERS. Price £6 6s. 
Absolutely the best for X- 
rays and Wireless Tele- 
graphy. 
HIGH FREQUENCY APPARATUS. 
N.B.—Our INDUCTION COILS and APPARATUS 
are not only less costly than other makes, but give results 
unexcelled by any of them. 


3@ Catt on WrITE FOR OUR ILLUSTRATED = WITH TESTIMONIALS 
AND ILLUSTRATED INSTRUCTIONS UPON HOW TO WORK. Post 
FREE TO Reapers oF “ Nature.” 


HARRY W. COX, Lrp., 


9, 10 & Ii CURSITOR STREET, CHANCERY UNE LONDON 


OUR CATALOGUE 


(650 pages of Illustrations and Prices) 
OF EVERY DESCRIPTION OF 


CHEMICAL AND 
ANALYTICAL APPARATUS 


Including Balances, Drying-Ovens, Furnaces 

Laboratory “Stands, Microscopes, Spectro- 

scopes, Bacteriological Apparatus, Porcelain 

and Clay Ware, Jena Laboratory Glass Ware, 
and Glass Tubing, 

may be had gratis on application by Colleges, 

Schools and Laboratories. 


ACETYLENE BURNERS AND GENERATORS. 
SPECIAL APPARATUS FOR ESTIMATION OF 
CALCIUM CARBIDE. 


A. GALLENKAMP & CO., LTD., 


19 & 21 SUN STREET, FINSBURY 
SQUARE, LONDON, E.C. 

HIGH GRADE SECONDARY BATTERIES 

FOR SOIBNTIFIC WORE. 
Reliable and Standard Instruments. 
Practical and ‘Test Batteries, as supplied to 
H.M. Government, including the Astro- 
nomer Royal; also to the Principal 
Scientific and Technical Schools, 
and to Lloyd's for Wireless 


rent for months. Most 

successfully used in X-Ray work in 

the leading Hospitals, and during the 

recent campaign in South Africa by the 
R.A.M.C. (Can be ordered through all first-class 
Instrument Makers, or from the Sole Manufacturers— 


LONCSTRETH’S, Ltd., 427a Strand, London, W.C. 


Batteries of all voltages on Loan per Day or longer. 


MARCONI'S 
WIRELESS TELEGRAPH CO. 


MANUFACTURERS OF 


HIGH-CLASS 


10 inch INDUCTION COILS. 


SPECIALLY RECOMMENDED FOR X-RAY WORK. 


These Coils are of the highest efficiency and 

are not liable to get out of order. They can be 

supplied with or without vibrating break, and with 

discharge rods fitted with horizontal adjustment, 

or with ball socket adjustment, at the option 
of the purchaser. 


FOR PRICES AND PARTICULARS APPLY TO 
18 FINCH LANE, LONDON, E.C. 


W. F. STANLEY 2Co., 


‘LIMITED. 


HIGH-CLASS SURVEYING 


AND 


DRAWING INSTRUMENTS. 
Highest Awards in all Competitions. 
Two Gold Medals. 
PROFESSOR FULLER'S 
CALCULATOR, 


500 inch log- line on 
PRICE ... 


GREAT TURNSTILE, HOLBORN. LONDON. 


For Photography, Unsurpassed for fine definition 


ane 18 LOW CON. W, 


TO SCHUOLS & COLLEGES. 


(Special discount to same for all School 
Requisites.) 


THE NEW APPROVED 


WINCHESTER PREPARATORY SET 
of DRAWING INSTRUMENTS, 78/- doz. 
Sample sent by return on application to 
SOLE MAKERS, 


KSTON & MAN DER, 61 OLD COMPTON ST., LONDON, W. 
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UNIVERSITY COLLEGE, BRISTOL. 


The Council invite applications for the post of LECTURER and 
DEMONSTRATOR in PHYSICS. 
Salary, £110 per annum, 


Applications to be sent on or before August 30 to the undersigned, from 
whom further particulars may be obtained. 


JAMES RAFTER. 
Registrar and Secretary. 


MUNICIPAL TECHNICAL COLLEGE, 
BRIGHTON. 
Principal—C. H. DRAPER, B.A., D.Sc. 


DAY COURSES in MECHANICAL and ELECTRICAL ENGINEER- 
ING, and for the LONDON UNIVERSITY DEGREES. 
Approved by the GENERAL MEDICAL COUNCIL FOR THE 
First YEAR’s MEDICAL CouRSE. 


UNIVERSITY OF GLASGOW. 


The Medical Session will be opened on THURSDAY, OCTOBER 16, 
1902. A Syllabus containing full particulars as to the Course of Education 
and as to the Preliminary Examination required to be passed by Students 
before beginning Medical study, may be cbtained by applying to Mr. 
W. Innes Appison, Assistant Clerk. 


AGRICULTURAL & SCIENCE MASTER 


required at Antigua under the Imperial Department of Agriculture for 
the West Indies. A Graduate in Natural Science Honours; or an 
Associate of the Royal College of Science, with experience in teaching, 
preferred. Age 23-26 Salary, £150, with quarters and passage free.— 
Address, ANTIGUA,” Nature Office. 


SCHOLASTIC.—Wanted, several Science 


and other MASTERS for important Secondary Schools. Salaries, £100 
to £250. List of Appointments sent on application.—Apply, giving 
full details as to subjects, degree, salary &c., to GrirFITHS, SMITH, 
Powe. anv Situ, Tutorial Agents (Established 1833), 34 Bedford 
Street, Strand, London. 


WANTED, 2 SCIENCE MASTERS with 


Drawing. £145 non and £60 res.—Messrs. NeEpgs, Clock House, 
Arundel Street, Strand, W.C. 


COACHING. 


CHEMISTRY, PHYSICS, BOTANY, GEOLOGY and PHYSIOLOGY 
for MEDICAL, UNIVERSITY and other EXAMINATIONS. 


For particulars cary R. C. T. EVANS, 
eathcote Science Laboratories, 
9 Heathcote Street, Gray's Inn Road, W.C. 


For other Tutorial Advertisements see page cviii. 


NATURE STUDY EXHIBITION. 
Botanic Garpens, REGENT’s Park, N.W. July 23 to August 5, inclusive. 
Open daily from 10 a.m. to 7 p.m. Conferences on July 24. 25, 29, 31, 


and August 1. Admission rs., except on Wednesdays, 2s. 6d. up to 5 p.m, 
Season tickets 5s, 


TO SCIENCE LECTURERS. 
HUGHES’ PHOTO-ROTOSCOPE CINEMATOGRAPHS. 


THE MOST PERFECT. 
No Flickering. Superb Mechanism. Price £27 7 0. 
The Moto-Photo Camera for taking the Pictures. 
Illustrated Lists, 2d. 


Award. RATTAN 
Guinness, &c. versal 


The Uni 


tal 
Postage, 44. Small Illustrated Ca 
Slides and 300 Lecture Sets, 
Pamphlets Free 


; 
, SPECIALIST, 


JAMES SWIFT 


Opticians. 
“THE DISCOVERY.” 


This is the latest Student’s Micro- 
scope made by J. 8. & &., and was 
the selected Instrument for the 
Laboratory of the ship Discovery, of 
the Antarctic Expedition. It is fitted 
with J. 8. & S. new patent fine ad- 
ustment 2/3” and 1/6” Objectives, 
ris Diaphragm, one Ocular, in Case, 


£6:15:0 
Prospectus free by post. 
UNIVERSITY OPTICAL 
WORKS, 
81 TOTTENHAM COURT 
ROAD, W.C. 


& SON, 


JUST PUBLISHED. 


CATALOGUE OF 
MATHEMATICAL WORKS 
AND PAPERS 
SENT ON APPLICATION. 


JOHN WHELDON AND CO., 
BOOKSELLERS, 
38 GREAT QUEEN ST., LONDON, W.C. 


With 30 Original Illustrations. Price as. 6d. 
The HYGIENE of the MOUTH. 
A Guide to the Prevention and Control of Dental Diseases. 


By R. DENISON PEDLEY, L.D.S. Eng., F.R.C.S. Ed. 
Dental Surgeon to the Evelina Hospital, Southwark. 


BY THE SAME AUTHOR, 
The DISEASES of CHILDREN’S TEETH. 
Well Illustrated. Price 7s. 6d. 
SEGG & CO., 289 and 291 Regent Street, London, W. 


THE IRISH NATURALIST. 


A Monthly Magazine of Irish Zoology, Botany, and 
Geology. Price 6d. 


Edited by GEO. H. CARPENTER, B.Sc., and R. LLOYD 
PRAEGER, B.A. 


Annual Subscription, 5s. Post Free to any Address. 


Dublin: EASON & SON, Lrp., 40 Lower Sackville Street 
(to which Address Subscriptions should be sent). 


London: SIMPKIN MARSHALL, HAMILTON, KENT, & CO., Ltd. 


THE ENTOMOLOGISTS’ MONTHLY 


MAGAZINE. 
Price Sixpence, Monthly. 

Edited by C. G. Barrett, G. C. Cuampion, F.Z.S., J. W. DovGtas, 
W. W. Fow er, M.A., R. F.R.S., E. SAUNDERS, 
Lorp WaALsINGHAM, M.A., LL.D., F.R.S. 

This Magazine, commenced in 1864, contains standard articles and notes 
on all su especially on the Insects of 
the British Isles. 

Subscription—Six Shillings per Annum, post free. 

London: GURNEY & JACKSON (Mr. Van Voorst's Successors), 
1 Paternoster Row. 
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ae &c. Miniature Triple Lantern constructed for B. J. MALDEN, Esa; great 
ie oa success. New Oxyhydrogen Microscope. Science Lanterns for Class De- | 
Late 7 | 
4s Oe Lantern 4-inch Condensers, 4-wick Lamp, Portrait Combination front | 
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and 
ILLUSTRATED LIST POST FREE.ON APPLICATION. 


1798.) 
“ReTAL—89 BisnopscaTe Street Within, £.C. WHO\ESALE—34 CamomiLe E.0, 
{Scientific Apparatus Manufacturers and Laboratory 
Outfitters to the Home and Colonial Departments of 
H.M. Government, Scientific Institutions, Oolleges 
| and the various Industries throughout the World. 


"Complete Illustrated Catalogue of over 650 
‘with about 3000 ‘lilustrations. 23. 6d., oF ae 
+ \(Free to Colleges and ‘Schools. 


THE EELLAS BLOWPIPE JET 
— 
schools, made to drop over the burner. A boon 
laboratories, once used always used. 
- doz. 


THE KEELLAS BURNER. Specially 


designed by Dr. Kellas, with a flange protector 
to prevent spill and corrosion of the air regulator, 
which being made loose dves not stick and 
corrode. An ideal Bunsen burner for schools, 
1/8 each, or 12/- per doz. 


HORIZONTAL ARM for attaching to 
Bunsen burner, when required for blow- 
pipe work, énabling the to rest 
the wrist on the bench. Also useful for 
keeping a small flame at greater distance 
from the vessel being heated as in distil. 
lations. vs. § & the Kellas burner and 
jet. 1/8 each 


NEW BLAST BUNSEN BURNER 


for producing a very ‘high temperature without 
the aid of a Foot Bellows. Will burn stout Copper 
wire, and decompose marble, Uniyue for the 
he Table and Laboratory ignitions. 


THE CHEAPEST DEAD-BEAT INSTRUMENTS OBTAINABLE. 
See Nature,” January 30, page 304. 


COMBINED DEAD-BEAT VOLT AND AMPEREMETER, 


NEW ATT. ‘CHMENT ‘to over 


t tt 
ISENTH AL & Cco., in_the for reduction 


85 ‘MORTIMER ST., LONDON, Ww. 


EXPERIMENTAL GLASS BLOWING 
FOR RESEARCH WORK 


Correctly and promptly carried out for Laboratories and Scientific Men from rough sketch, as executed by 
us for many years for University College, London; Owens College, Manchester; and the principal institutes 
throughout the Kingdom. 


_ , Mustrated List of Focus Tubes and X-Ray and Wireless Telegraphy Apparatus Post Free on Application. 
New Iilustrated Catalogue of Chemical Apparatus Just Ready. 


E. MULLER, ORME & CO., 
THE LONDON STEREOSCOPIC COMPANY. 
F F’ 


THE STEREO-PANORAMIC CAMERA 
FOR REPRODUCING NATURE. 
IT TAKES 


24 Pictures 3} x 3, 12 Stereoscopic Pairs or 12 Panoramic 7 x 3, om a flat 
film or glass plate, and does not distort.as a curved film is bound to do. 


106 & 108 REGENT STREET, W., AND 54- CHEAPSIDE, E.C 


. Printed by RicHarp CLay AND wn aera at 7 & 8 Bread Street Hill, Queen Victoria Street, in the City blished by MACMILLAN 
Co,, Limite, at St. Martin’s London, W.C., and Tue Company, 66 Fifth New July 31, 1902 
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MEANTIME SUNDIAL. 
(MAJOR-GENERAL OLIVER’S PATENT.) 


“TONDON” 
MICROSCOPE. 


With Eye-piece § inch, 4 inch 
Object - glasses, in Mahogany 
Case 


£5 12s. 6d. 


Double Nose-piece, 9/- extra. 
Focussing Substage, 14/6 extra. 


R. & J. BECK, Ltd., 


68 CORNHILL, 
LONDON. 


CMILLAN 


IMPROVED PATTERN. 
THE TRUE TIME WITHOUT CALCULATION. 


Full and oust free on » to the Sole Make — 


NEGRETTI & ZAMBRA, 


38 HOLBORN VIADUCT, E.C. 
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UNIVERSITY COLLEGE, LONDON. 
(UNIVERSITY OF LONDON.) 
FACULTY OF MEDICINE. 


WINTER SESSION (1902-1903) begins Wednesday, October 1, 1902. 
Courses for the Degrees of the University :— 


I, PRELIMINARY SCIENTIFIC COURSE. 
Proressors— 
Sirk W. RAMSAY, K.C.B., F.R.S. 
F. T. TROU ‘ 


Chemistry ON, M.A., F.R.S 


Physics ... 
Botany .. F. W. OLIVER, D.Sc. 
Zoology ... see A. MINCHIN, M.A. 

A new Chemical Laboratory has been recently constructed and equipped 
for 120 students. Special arrangements are made for students desiring to 
take the Examination in ar dg 

Fee for the Course, 25 Guineas, 


Il. INTERMEDIATE COURSE. 
PROFEssoRS— 


G. D. THANE. 
E. H. SUARLING, M.D., F.R.S. 
F.R.S 


Physiolugy ; 
Pharmacology... ost 
Organic Chemistry... 
Fee for the Course, 60 Guineas. 
Ill. FINAL M.B. COURSE. 
PRoOFESSORS— 
.. G. V. POORE, M.D. 
(§; T. ROBERTS, M.D. 


J. R. BRADFORD, M.D., F. 
NORMAN COLLIE, Ph. 


Medicine 


Sir THOMAS BARLOW, Bt., 

K.C.V.O., M.D. 

R. BRADFORD, M.D., F.R.S, 
A. E. BARKER, F.R.CS. 
i R. J. GODLEE, M.B., M.S. 
(Sir VICTOR HORSLEY, F.R.S. 
.. H.R. SPENCER, M.D., F.R.C.P. 
c SIDNEY MARTIN, M.D., F.R.S. 
Hygiene W. H. CORFIELD, M.D. 
Medical Jurisprudence J. RISIEN RUSSELL, M.D. 

Fee, including Hospital Practice. 80 Guineas. 

Composition Fee for the Curriculum required for L.R.C.P. and M.R.C.S., 
150 Guineas. 

The full Prospectus, containing information as to Prizes, Entrance and 
other Scholarships, of a total value of £800 a year, may be obtained from 


either of the undersigned. 
J. R. BRADFORD, Dean. 
T. GREGORY FOSTER, Secretary. 


THE LONDON HOSPITAL MEDICAL 
COLLEGE. 
(UNIVERSITY OF LONDON.) 


commences on October 1. 

e Annual Dinner wi held in the College Library on WEDNES- 
OCTOBER 1, E. Hurry Fenwick, En P F.R.CS.Eng., in the 
chair. 

The Hospital is the largest in England; nearly 800 beds are in 
constant use, and no beds are closed. The only general hospital for 
kast London. In-patients last year, 13,364; Out-patients, 169,020; 
Accidents, 28,532; Major Operations, 2, 469. 

APPOINTMENTS.—More appointments, salaried and resident, are open to 
students than at any other Hospital. Seventy qualified Appointments are 
made annually, and more than 130 Dressers, Clinical Clerks, &c., every 
three months. All are free to Students of the College. Resident Appoint- 
ments have Free Board. 

SCHOLARSHIPS AND Prizes.—Thirty-four Scholarships and Prizes are 
given annually. SEVEN ENTRANCE SCHOLARSHIPS will be 
offered in September. 

_ Special Classes are held for the University of London and other higher 
Saeeneneae, Special entries for Medical and Surgical Practice can be 
made. 

Reduced fees to the Sons of Members of the Profession. 

ENLARGEMENT OF THE COLLEGE.—The New Laboratories and Class- 
rooms for Bacteriology, Public Health, Operative Surgery, Chemistry. 
Biology, &c., and the New Clubs’ Union Rooms are now in full use. 

The Clubs’ Union Athletic Ground is within easy reach. 

_ Luncheons and Dinners at moderate charges can be obtained at the 
Students’ Club. 

The Metropolitan, Central, and other Railways have stations close to the 
Hospital and Coilege. 

For Prospegtus and information as to Residence, &c., apply, personally, 


or by letter, fo 
i MUNRO SCOTT, Warden. 
Mile End, E. 


Clinical Medicine 


Clinical Surgery 


Midwifery 
Pathology 


GUY’S HOSPITAL. 


ENTRANCE SCHOLARSHIPS,’ to be competed for in September, 


1902, 

TWO OPEN SCHOLARSHIPS in ARTS, one of the value of £100, 
open to Candidates under 20 years of age, and orfe of £50, open to Candi- 
dates under 25 years of age. 

TWO OPEN SCHOLARSHIPS ‘in SCIENCE, one of the value of 
Suse. and another of £60, open to Candidates under 25 years of age. 

NE OPEN SCHOLARSHIP for University Students who have com- 
pleted their Study of Anatomy and Physiology, of the value of £50. : 

Full particulars may be obtainedeop application to the Dean, Guy's 
Hospital, London Bridge, S.E. 


BIRKBECK INSTITUTION, 
BREAMS BUILDINGS, CHANCERY LANE, E.C. 


Day and Evening Courses of Study (Lectures and Laboratory work) 

are held in the following Science subjects :— 
Chemistry J. E. Mackenzig, Ph.D., D.Sc. 
Physics ... ALBERT GRIFFITHS, D.Sc. 
Mathematics E. H. Smart, M.A. 
Botany ... om on A. B. Renpie, M.A., D.Sc. 
Zoology ... H. W. UNTHANK, B.A., B.Sc. 
Geology and Mineralogy ... Geo. F. Haxris, F.G.S. 
Assaying, Metallurgy and } Geo. Parcum, A.R.S.M. 

Also Classes in French, German, Spanish, Russian and Italian. 

The Science Courses include practical work in well-equipped Labora- 
tories, and provide for the requirements of the University of London 
Degrees. 

se are also arranged for Conjoint Board, Dental and Pharmaccutical 
Examinations. 

Evening Classes are also held in Biology, Physiology, Practical Geometry, 
Machine Construction, Steam and Applied Mechanics, Building Con- 
struction, Land and Quantity Surveying, and Estimating. 

Further information on application to the PRINCIPAL. 


ENGINEERING AND CHEMISTRY. 
CITY AND GUILDS OF LONDON 
INSTITUTE. 


SESSION 1902-1903.’ 


The COURSES of INSTRUCTION at the Institute’s Cenrrat 
Tecunicat Cotiece (Exhibition Road) are for Students not under 16 

ears of age; those at the Institute's Tecunicat Finssury, 
aa Students not under 14 years of age. The Entrance Examinations to 
both Colleges are held in September, and the Sessions commence in October. 
Particulars of the Entrance Examinations, Scholarships, Fees, and Courses 
of Study, may be obtained from the Colleges, or from the Head Office of 
the Institute, Gresham College, Basinghall Street, E.C. 


OITY AND GUILDS CENTRAL TECHNICAL COLLEGE. 


(Exuisition Roap, S.W.) 

A College for Day Students not under 16 preparing to become Civil, 
Mechanical, or Electrical Engineers, Chemical and other Manufacturers, 
and Teachers. Fee for a full Associateship Course, £30 per Session. 
Professors :— 

Civil and Mechanical Engineering W.C. Unwin,.F.R.S., M.Inst.C.E. 
Electrical Baginsering W. E. Ayrton, F.R.S., Past Pres. 


Inst.E.E. D.. LLD 
ics and Math tic 


©. Henrict, Ph.D., LL.D., F.R.S. 


Mork 


CITY AND GUILDS TECHNICAL COLLEGE, FINSBURY. 
(Leonarp Street, City Roap, E.C.) 

A College for Day Students not under 14 preparing to enter Engineering 
and Chemical Industries, and for Evening Students. Fees, £15 per 
Session for Day Students. Professors :— 

Physics and Electrical Engineering S. P. THompson, D.Sc., F.R.S. 
Mechanical Engineering and\W. E. Datsy, M.A.,_ B.Sc., 

Mathematics eve oes M. Inst.C.E. 


City and Guilds of London Institute, 
Gresham College, Basinghall Street, E.C. 


VICTORIA UNIVERSITY. 
UNIVERSITY COLLEGE, 


LIVERPOOL. 
DEPARTMENT OF ENGINEERING. 
SESSION 1902-1903 COMMENCES OCTOBER 2. 
Complete Courses of Instruction are arranged in : 
(1) Civit, ENGINEERING. 
(2) MECHANICAL ENGINEERING. 
(3) ELecrricaLt ENGINEERING. 

These Courses enable Students to qualify for University Degrees and for 
the College Certificates in Engineering. They comprise, in addition to 
special Engineering Lectures and Laboratory Work, instruction in Mathe- 
matics, Physics, ics and Chemistry. eRS 
Harrison Professor of Baginewing LL-D., F.R.S., 
Lyon Jones Professor of Experi- LL. R. WiLBeRForce, M.A. 


mental Physics... ose on 
.«S..Carey, M.A., late Fellow 
Professor of Mathematics ... wf Trinity College, Cambridge. 
Grant Chair of Chemistry ... J. CAMPBELL Brown, D.Sc., F.1.C. 
Electrotechnics one eee D.Sc. 
The special Engineering Prospectus can be obtained on application to the 
SECRETARY. 


iectr 


‘Kor other Tutorial Advertisements see page cxvii, also 
pages ii and iii of Supplement. 
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UNIVERSITY OF BIRMINGHAM. 
MINING ENGINEERING. 
SESSION 1902-3. 


A Department of Mining has been instituted by the Council of the 
University to meet the requirements of those who intend to become :— 


. Practising and Consultative Mining Engineers. 

. Colliery Managers. 

Managers of Metal Mines. 

Teachers of Mining. 

Mine Surveyors. 

Land and Estate Agents. 

Land Owners, Owuers of Collieries, and those generally interested 
in Mines and Quarries. 


YOUVE 


The Complete, or Degree, Course includes the — subjects :— 

MaTHeMaTics—Professor R. S. HEATH, M.A., D.S 

Puysics, is and Laboratory Practice—Professor 5. H. POYNTING, 
Sc.D. 

ditto—Professor PERCY F. FRANKLAND, M.Sc., 
Ph.D. 

ANvD MtngRALOGy, Theoretical and Field—Professor CHARLES 

APWORTH, LL.D., F.R.S., F.G.S 

ENGINEERING, Civil, Mechanical, Electrical, Lectures and Laboratory 
Practice—Profess F.W. BUR TALL, M. A., M.1.C.E., M.1.M.E. 

Mininc, Coal, Metal, R. A. Ss. REDMAYNE, 
M.Sc., M.1.M.E., F. 

A.R. 


In connection with the Mining Classes there will be frequent visits of 
inspection to mines in the neighbourhood of Birmingham, and a Summer 
Mining School will also be held in the Long Vacation in some mining 
district either at home or abroad. 

The Mining Courses are so arranged as to provide for :— 


1. Full, or Degree, Course—three years. 
2. Diploma in Mining—two years. 
3. Occasional Mining Students—a complete Course in one year. 
For the Fees for Mining and the allied subjects see the University 
Calendar. Full particulars and Syllabuses may be-had on applying to the 


undersigned, 
GEO. H. MORLEY, Secretary. 


UNIVERSITY OF BIRMINGHAM. 
FACULTIES OF SCIENCE, ARTS, AND COMMERCE. 
1902-3. 

The SESSION will commence on WEDNESDAY, OCTOBER 1, 1902. 
The UNIVERSITY CONFERS DEGREES IN —.- (in- 
cluding ENGINEERING), ARTS and COMMERCE, m Students 
who have attended prescribed University Courses of Study. hese Courses 
are also open toall who may wish to join them, whether Candidates for 

Degrees or not. 

EXHIBITIONS, SCHOLARSHIPS, PRIZES, &c., are offered for 
competition. 

DIPLOMAS IN are granted to candidates fulfilling 
the required conditio’ 

SPECIAL TECHNICAL COURSES are provided in Engineering 
(Civil, Mechanical and Electrical), Metallurgy, fining, Applied Geology, 
and in Malting and Brewing. 

For the present, the University also provides PRELIMINARY 
COURSES in preparation for the MATRICULATION EXAMIN- 
ATION of the University, and for other purposes. 

SYLLABUSES of the Faculties of Science, Arts, and Commerce, and 
of the School of Malting and Brewing, are now ready, and may be obtained 
gratis from Messrs. Cornish, New Street, Birmingham, or on application 
at the University. 

There is also a Faculty of Medicine (including a Department of 
Dentistry). A Syllabus containing full particulars is published separately. 


UNIVERSITY OF BIRMINGHAM. 
FACULTY OF SCIENCE. 


RESEARCH SCHOLARSHIPS. 
Each of the value of about £96. 
Founded by the late T. Ausrey Bowen, Esq., of Melbourne, A 
(4) Two BOWEN SCHOLARSHIPS in ENGINEERING. 
(2) One BOWEN SCHOLARSHIP in METALLURGY. 
(e) Three PRIESTLEY SCHOLARSHIPS in CHEMISTRY. 
The object of these Scholarships is to “<p. higher work and research 


in Scientific Professional Engineering and in Chemical and Metallurgical 
ience. 

Applications, supported by details of educational training, and references 
to former teachers and others, should be sent to the REGISTRAR on or 
before August 30, 1902. Theawards will be made in September, and the 
Scholarships will be tenable during the Session 1902-3. 

Further particulars may be obtained on application to the REGISTRAR. 


BRITISH MUSEUM. 
The British Museum (Bloomsbury) and the Natural History Museum 
(Cromwell Road) will be closed on Saturday, August 9. 
British Museum, E. MAUNDE THOMPSON, 
___ August 5, 1902. Director and Principal Librarian. 


The 1902 edition is not only 
revised and brought thoroughly 


up to date, tut contains several 
important new features. All 
plates and films have been 
re-tested. 


Full prospectus on request. 
Sold by all chemists and dealers. 
Price 1/- COMPLETE WITH 
PENCIL, BAND, and EXPOSURE TABLET. 


Burroughs Wellcome & Co., 
Snow Hill Buildings, LONDON, E.C. 
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(copyRIGHT? 
The BEST Work cannot be done je without a Light Filter. 


LIGHT FILTERS on SCREENS 


FOR 


ORTHOCHROMATIC PHOTOGRAPHY 


In all sizes, ready for 
immediate use. 


CAPS, CELLS, 
FITTINGS & GASES 


In all sizes. 


ORTHOCHROMATIC 
PLATES 


Quarter-plate to 15x 12, 
always in stock. 


For other Tutorial Advertisements see page cxvi, also bages ii 
and iii of Supplement. 


PRICES OF STANDARD FILTERS, CAPS AND CASES. 
4 or 6 times. Cells, as fig. a ~* Cases. 
14, 14, (gues 10/- 
Circular 15/- 
2, 2/6 
33/Square 25/- ... 
Trichromatic Light Filters from 15s. per set of three. 
to readers of NATU 


Absolutus Gilvus Landscape BI'k Bronz’d Morocco 
14,18 (Circular 12/6 ... Be 1/9 
18/6 
\Circular 30/- . /: . 20/- 4/- 24, 3/- 
Complete Outfits with Filters from £2 10s. 

SANGER SHEPHERD & CO., 
5, 6 & 7 Gray's Inn Passage, Red Lion: Street, ‘Holborn, London, 


Filters. Filters. Filters, 2, Spring LeatherVelvet 
Square 12/6 ... 
2/- 
Circular 20/- 
EVERY REQUISITE FOR NATURAL COLOUR PHOTOGRAPHY. 
i= Illustrated Catalogues and Descri tive Booklets post 
of Scientific rement of and Colour and Stand, Rotating Sectors 
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EB. MECH LIN 


CHINA 


IRON BITTERS. 


Recommended by Physicians ; a Hygienic Iron Cordial Wine. An excellent, very efficacious, invigorating Medium. Particularly 
useful after Operations and Loss of Blood. Very efficacious for Want of Blood, General Weakness, Neurasthenie, 


Want of Appetite. 


Promotes Digestion ; Strengthens the Nerves. 


Highest Awards at Home and Abroad. 


Original Bottles, 4s. and 2s. 67. (Samples gratis and post free.) Forwarded (from two large bottles upward, postage and 
packing free) by 
E. MECHLING, MANUFACTORY OF PHARMACEUTICAL PREPARATIONS, 
MULHAUSEN (ALSACE). 


THE GEOGRAPHICAL JOURNAL. 
Price 2s. 
CONTENTS.—AUGUST. 


On Snow-waves and Snow-drifts in Canada, with Notes on the “‘ Snow- 
mushrooms” of the Selkirk Mountains. By Vaughan Cornish, D.Sc., 
F.G.S., F.C.S., F.R.G.S. (With Sketch Map, 2 Plates and 36 
Illustrations.) 

Through the Great Canon of the Euphrates River. By Ellsworth 
Huntington. (With Map and g Illustrations.) 

Report on the Identification of the Bay of San Felipe and Santiago 
visited by Quiros in 1606. 

Note on the Identification of La Sagittaria of Quiros. By Rear-Admiral 
Sir W. J. L. Wharton, K.C.B., F.R.S. 

The National Antarctic Expedition. The departure of the Morning. 
(With Illustration and Portrait.) 

The Russian Polar Expedition. Summary Report for 1901. By Baron 
Ed. Toll. 

Reviews : America—Central America. Oceanography—The Voyage of 
the Gauss. 

The Monthly Record. 

Co: dence : Mr. Freshfield’s Paper on the Glaciers of Kangchenjunga. 
By St George Gore, Colonel R.E., Surveyor-General of India. 


Geographical Literature of the Month. 
New Maps. 
EDWARD STANFORD, 12, 13 and 14, Long Acre, W.C. 


FREDK. JACKSON & Co. 


(Late MOTTERSHEAD & CO.), 


14 CROSS STREET, MANCHESTER. 


Goods Entrance: 10 Half-Moon Street. 


LABORATORY. FURNISHERS, 
Importers, Manufacturers, and Dealers in 
CHEMICAL AND PHYSICAL 

APPARATUS 


Of every Description. 
Fine Chemicals, Yolumetric Solutions, 
Plain and Stoppered Bottles, 


AND EVERY LABORATORY REQUIREMENT. 
Illustrated Oatalogue of Apparatus, with Price List 
of Ohemicals, free on application. 
Telegraphic Address—‘‘ APPARATUS, MANCHESTER.” 
Telephone Number—2038. 


SECOND-HAND 


Apparatus for estimation of sulphur in spent oxide. 


MICROSCOPES) 


SWIFT'S “ HISTOLOGIST,” £4, £5, £6, £8 105., £12 105., to suit 


all classes of Students. 
BECK’S “STUDENT,” £2 5s. to £12 10s. 
WATSON’S “EDINBURGH,” £4 tos. to £16 10s. 
ZEISS’ “IVa,” complete, £16 tos. 


Microscopes by all makers. List on application. 


A. CLARESON & CO., 
28 BARTLETT'S BUILDINGS} HOLBORN CIRCUS, LONDON. 


ww. G PYE & CO., 
| SCIENTIFIC INSTRUMENT MAKERS, 
GRANTA WORKS, MILL LANE, CAMBRIDGE. 


WGPYE &C? 
CAMBRIDGE. 


Centre Seconds Clock, 10/6. Our original design, all metal. 
Do., with Stop-work, 15/- 


Leake’s Patent Microtome. Reduced price, £5 10 0. 

Sole makers of Leake’s Patent Flat-cutting Rocking Microtome, for 
cutting Raw Tissue, Botanical Specimens and Embedded objects. Cuts 
on the Pulling stroke and not by the Spring Return. Owing to the 
increased demand for these microtomes, we are able to substantially reduce 
the price, viz. from £6 6 0 to £5 10 0. ; 

e are also offering adimited number of the Original Cambridge Rocking 
Microtomes at the low price of £2 10 O each, complete in stained travel- 
ling case. 

Water Jacketed Copper Fertilisers for Bacteriology 4 
specialite, as made by us for the Cambridge University 
Pathological and other Laboratories. 


Price Lists and Pamphlets free on application. 


_ MERCURY PUMPS OF ALL DESCRIPTIONS. 


The illustration shows a three-fall Sprengel 
Pump with McLeod gauge attached, which in- 
strument is indispensable for research work in 
high vacua. The gauge on this pump will measure 
vacua from ‘8 m/m to ‘oooo1 m/m. Range can be 
as desired. 


A. C. COSSOR, 54 Farringdon Road, E.C, ; 
(CONTRACTOR TO H.M. GOVERNMENT). 
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seroma Descriptive Price List Post Free on application. 


“SOUTH KENSINGTON ” 
TABLE SPECTROSCOPE 


AND 
PHOTOGRAPHIC SCALE, 
with lateral adfustment (sce Figure). 
Price £12 16 0. 


This well-known and approved instrument can be cape. og 

if desired with a Photographic Scale reading in ew ez 

lengths direct ; ot a calibration curve of wave-lengths can 

be supptied either for the readings on the circle or for the 
ordinary Photographic Scale. 


ADAM HILGER, 


75a CAMDEN ROAD, LONDON, N.W. 


(Late of 204 Stanhope Street.) 


GAMBRELL BROS. 


CONTRACTORS TO H.M2S GOVERNMENT. 
DURHAM HOUSE, 
23 NORTH SIDE, CLAPHAM COMMON, LONDON, S.w. 


IMPROVED FORM OF MOVING COIL GAL- 
VANOMETER FOR WALL OR TABLE USE. 


With Pointer and Mirror. 
AS SUPPLIED FOR EDUCATIONAL PURPOSES TO 


University of Cambridge; University of Oxford ; 
University of Dublin; University of Birming: 
ham; University College, London; University 
College, Nottingham; Heriot-Watt College, 
Edinburgh; Municipal Technical Schools, Man- 
chester ; Technical Institute, Birmingham ; North- 
ampton Institute, London ; ; Battersea Poly- 
technic, London; People’s Palace, London; Sir 
— Cass’s Institute, London; Dulwich 

ondon; Goldsmiths’ Institute, London ; &c., 


CARL ZEISS, 


OPTICAL WORKS, JENA. 
LONDON BRANCH : 


29 MARGARET ST., REGENT ST., W. 


NEW 


PHOTO-MICROGRAPHIC STAND, 


With very wide body-tube specially 
Suteues for working with our MICRO- 
PLANARS. It is also fitted with a new 
Fine-Adjustment of great accuracy and 

possessing a very slow movement. 


These features render this Microscope 
pre-eminently suitable for Photo-micro- 
graphy with the highest and lowest powers, 
as well as for ordinary visual observations. 

DESCRIPTIVE PAMPHLETS FREE ON APPLICATION. 


WILSON. 


VERNIER 
MICROSCOPE. | 


Horizontal and Vertical Scales; | 
16 cm. in length. The microscope 
rotates on a horizontal axis, and 
can be clamped in any position. 
One power and one Eye-piece. 

With Scales reading to ‘1 mm. £6 10 
” 05 ” 7 0 

‘oz, 

‘or, 


{1 BELMONT STREET, CHALK FARM, N.W. 


KERSHAW’S 


SCIENCE 
LANTERN 


(STROUD AND 
RENDALL "S) and 


plete in Tiavelling 
Case, with safety 
B.T. or mixed jet and 
silvered prism to 
vertical system. This 
model is the most 
rfect of Science 
nterns made, and 
the result of ek 10 years’ continuous manu facture a class of Lantern. 
Silvered Front Prism, 16/- extra. LIBERAL 
If with Injector Jet, 20/- ,, TRADE DISCOUNTS. 


Sole Maker and Patente-A. EX ERSHAW , 
Scientific Instrument Maker, Dorrington St., LEEDS. 
SPECIALITIES MANUFACTURED FOR THE TRADE. 


G. BOWRON, 


57 EDGWARE ROAD, LONDON, W., 


has always on hand a large and varied stock of 


SECOND-HAND 
APPARATUS 


BY STANDARD MAKERS, IN PERFECT WORKING ORDER, 
EXTREMELY MODERATE PRICES. 
As supplied to the National Physical year Aberdeen, Aberyst- 
wyth, Birmingham, Nottingham and Glasgow Universities ; Bedford, 


sradford, Clifton, Heriot Watt and Yorkshire Colleges ; and twenty 
other Scientific Institutions, Polytechnics, &e. 

O@ Nature says: “‘ Teachers requiring efficient apparatus at a low 
cost for lecture or laboratory purposes, might consult the list with 
advantage.”” 

List on application by mentioning NaTuRE. 


WEST LONDON SCIENTIFIC 
APPARATUS CO., 


DEODAR ROAD, PUTNEY, 
LONDON, S.W. 


READING TELESCOPE FOR 
GALVANOMETER WORK, &c. 


Will focus from infinity to 24 inches. Cross 
wires to eyepiece. Good illumination and de- 
finition. Scale can be used in a horizontal or 
vertical position. Substantial stand of gunmetal 
and brass; no iron to affect galvanometer. V- 
shaped cradle for telescope capable of pointing 

in any direction. eats well made. 

Ditto, but with first-class telescope, 
£2 17s. 6d. 

Rack and pinion to telescope, ros. extra. 
Manufacturers of all kinds of Physical an d 
Chemical Apparatus. Price list post free. 
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COERZ 
DOUBLE 
ANASTIGMATS 


The finest of Photographic 
Lenses, suit every requirement of the 


scientific photographer. 


For definition and covering 
power these lenses are 
unexcelled. 


GOERZ 
DOUBLE ANASTIGMATS 


are made in several different series varying in 
rapidity from F. 4.5 to F. 22. 
OBTAINABLE OF EVERY GOOD Lieenatonguactioed DEALER. 


Particulars on if “Nature” is 
mentioned, to 


C. P. GOERZ, 1 to 6 HOLBORN CIRCUS, 


nn” B.F. 4.5 to 
5-5 


THE “NYDIA’ POCKET CAMERA. 


For Cycling, Climbing and Walkin Takes Plates, 
Cut t Films, or Daylight pools. 

Exceedingly light yet 
and 

A good Lens, a perfect Shutter, 
the Highest Finish 

throughout. 
Price: 

For 4} X 3§ in. 
Pictures, from 
£7 10 O. 

For 6} x 4} in., 

from 


£19 5 0. 
ILLUSTRATED BOOKLET, FREE. 


THE ‘N. & G.’ REFLEX 


SELF-FOCUSSING CAMERA. 


For Natural History and General Work. 
Enables one to photograph anything—from a Distant Range of Mountains, 
to a Butterfly or Flower — size, with perfect ease and absolute sharpness, 
vise, complete with Zeiss Anastigmat i 2 foci, 
for 4} X 34 in. Pictures, £27 1 a. 


THE ‘N. & 6, KINEMATOGRAPHS, 


A Cares SERIES OF HIGH-CLASS — 
NSURING PERFECT RESULTS 
cially adapted for Scientific Wor 
TAKING, DEN ELOPING, PRINTING anp ‘PROJECTING 
APPARATUS. 


CATALOGUE FREE. 


The ‘N. & G.’ Universal Cameras, » Twtpod Cam meras, - Panoramic 
Cameras, Lenses, Lanterns, and all Photographic Accessories 
and Materials. 

SPECIALITY —~ Cs OUTFITS for Scientific Expeditions 
and Special Research. 


NEWMAN & GUARDIA, 


LONDON, E.C. 90 & 92, SuArTESBURY LONDON. 
THE pa 
ROSENHAIN INEXPENSIVE COAL 
IMPROVED FORM cero VERLAG VON GUSTAV FISCHER IN JENA. 
OF ESPECIALLY 
ADAPTED 
THOMSON FOR WORKS AND 
TEACHING 
CALORIMETER. LABORATORIES. 


Practically complete Combustion is secured, less than 0°5 per 
cent. of the sample escaping combustion. A complete determina- 
tion of the calorific value can be made in little more than half- 


an-hour. 


SCIENTIFIC INSTRUMENT GO. 


CAMBRIDGE. 


Am 12 August erscheint : 


Verhandlungen des Y. Internationalen 
Loologen-Congresses 


zu Berlin 12-16 August 1901. 
Mit 19 Tafeln und 116 Abbildungen im Text 


Herausgegeben vom Generalsekretir des Congresses, 


PAUL MATSCHIE. 


Vorzugspreis bis zum 31 Dezember 1902: 30 Mark. 
Am 1 Januar 1903 wird der Preis auf 40 Mark er- 
hoht werden. 
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RA. HEST VAGUUM |P FINE ART PHOTOGRAPHS. 
a THE HIG SUITABLE APPROVAL PACKETS sent by post for examination 
and choice to responsible persons in any part of the world. No 

READILY OBTAINED deposit required from such. Please state requirements. 
— Paris Salon Pic- 
= Secular and Reli- 
tatuary, Views, 
Architectural and 
Scenic, Yachts. 
Actresses, Heads, 
Portraits. Artists’ 
Life Studies (in- 
cluding the Series 
by Von Gleden). 
Eastern Types. 
Children, Animals, 
Fruit, Flowers. 


Clouds, Waves, 
Rustic Scenes. 


ASK FOR 
LIST No. F. 45. 


Collections from the 
National Gallery, 
South Kensington and 
British Museums, 
Walker Art Gallery 
(Liverpool), Louvre, 
Luxembourg, Vati- 
can, Dresdenand other 
noted Galleries. 

es 3d. to 15s.each. 
STEREO SLIDES. 

—Boer War Scenes, 

Animals, Humorous, 

Statuary, Views 

(British and Foreign, 


untains, 
arpNess. 


HS. 


PRICES FROM £4 § O 


“THE BI RTH OF VENUS,” by Town and Country). 
‘ING BouGEREAU. Folio size at 2s. Prices from 6d. each, 
THE “TWENTIETH CENTURY” STEREOSCOPE, 5s. 6d. 
Sent on approval against 3d. for pone ~ 
STABLISHED 
ERDMANN & SCHANZ, 25 YEARS), 
The Balham Photo RACE and FORD Offices, 
ditions APPLY FOR FULL PARTICULARS OF THE 116 ‘* LEIGHTON ” TER ACE, BEDFORD HILL, BALHAM 


“GERYK” VACUUM PUMPS (FLEUS*) JUNCTION, LONDON, S.W. 


4 4 Write for our latest 48-page lilustrated Price Catalogue, post 
Pulsometer Engineering Che Sreexd. The equivalent of 3d. in ye will be accepted 
Nine Etms Ironworks. Reading. 


NEW PATTERN SUMMER HOLIDAYS. 


SCIENTIFIC MEN (both Professional and Amateur) 
WILL FIND THE 


f 
“WATKIN” MOUNTAIN ANEROID 
a most interesting companion, which will greatly enhance 
C A LV A N 0 M F | . kr the pleasure derived from their tour. 
Osverse. REVERSE. 


“ Extraordinary 
FOR LOW RESISTANCE TESTING. 


results are obtain- 


able with this Ane- 
roid.”’"— 
ED.WHYMPER. 


Advantages over the Potentiometer and the Kelvin 
Bridge— 
Much simpler to work. 
Accuracy limited only by that of the Standards 
employed. 
Prime cost. 


Price complete, with Circular Slide Wire and Keys, £14 4s. 


THERMOMETERS for STUDENT WORK 
as specially produced for the Laboratories of 


NALDER BROS. & CO., the Royal College of Science and City and 


ad all I tie by Ret Post. 
12 CARTERET STREET, QUEEN ANNE’S GATE, | Zstimates and all Information [ree by Return 


WESTMINSTER, LONDON, S.W. JAMES J. HICKS, 
8, 9 & 10, HATTON GARDEN, LONDON. 


(Late 16 Rep Lion STREET, CLERKENWELL.) 
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JUST PUBLISHED. 8vo. 


158. 


Collected and Edited, with a Historical Introduction, by 
| JOSEPH LARMOR, Sec. R.S., Fellow of St. John’s College, Cambridge. 


LONGMANS, GREEN & CO.,, 
Lonpon, New YORK AND BomBay. 


TO SCIENCE LECTURERS. 
HUGHES’ PHOTO-ROTOSCOPE CINEMATOGRAPHS. — 
THE MOST PERFECT. | 
_ 7 0. THE SCIENTIFIC WRITINGS OF THE LATE 
to Camera for taking ictures. 
Illustrated Lists, 24. GEORGE FRANCIS FITZGERALD, 
See Mr. HuGues’ PATENT COMBINATION OPTICAL LABTERN, 
&c. Miniature Triple Lantern constructed for B. J. MALDEN, E: 4. ;ereat | Sc.D., F.R.S., Hon. F.R.S.E., Fellow of Trinity College, and 
Medel, Highes: | Erssmus Smith's Profesor of Natural and Experimental 
Award. — to the Royal Polytechnic Institution, Dr. H. Grattan | Philosophy in the University of Dublin. 
GuINNEss, Patent Pamphengo Science Lanterns. The Universal 
Lantern 4-inch Condensers, 4-wick Lamp, Portrait Conibination front 
Lenses, 18s. 6d., Marvellous value. Science Lecture Sets. Novelti-s 
The Lantern Kaleidoscope. Cheapest Lantern Outfits in the World. 
Grandly Illustrated Catalogue, over 180 choice Engravings, 6d. ; 
Postage, 4¢@. Small Illustrated Catalogue, 100 pages, free, sd. Lis: of 
60,000 on Lecture Sets, Science Views, &c., 6d. ; 
Postage, 2d mphlets Free. W. C. GHES, Spsctatist, 
Brewster ortimer Road, Kingsland, 
SCIENTIFIC WoRTHIES. 
THE FOLLOWING IS A LIST OF THE STEEL PORTRAITS THAT HAVE APPEARED IN THE ABOVE SERIES :— 
MICHAEL FARADAY. 
THOMAS HENRY HUXLEY. 
CHARLES DARWIN. 
OHN TYNDALL. 
IR GEORGE GABRIEL STOKES. 
SIR CHARLES LYELL. 
SIR CHARLES WHEATSTONE. 
SIR WYVILLE THOMSON. 
ROBERT WILHELM BUNSEN. 
LORD KELVIN. 
BARON ADOLF ERIK NOR- 
DENSKj OLD. 
N.B.—The Portraits of Sir 


A. 


OFFICE OF “NATURE,” ST. MARTIN’S STREET, LONDON, 


HERMANN L. F. HELMHOLTZ. 


SIR JOSEPH DALTON HOOKER. 


WILLIAM HARVEY. 
SIR GEORGE B. AIRY. 
J. LOUIS R. AGASSIZ. 


JEAN BAPTISTE ANDRE DUMAS. 


SIR RICHARD OWEN 

JAMES CLERK MAXWELL. 

AMES PRESCOTT JOULE. 
ILLIAM SPOTTISWOODE. 

ARTHUR CAYLEY. 

SIR C. W. SIEMENS. 


JOHN COUCH ADAMS. 

JAMES JOSEPH SYLVESTER. 

DMITRI. IVANQWITSH MEN. 
DELEEF. 

LOUIS PASTEUR. 

SIR ARCHIBALD GEIKIE. 

LORD LISTER. 

STANISLAO CANNIZZARO. 

PROF. VON KOLLIKER. 

PROF. SIMON NEWCOMB. 

SIR WILLIAM HUGGINS. 


Geikie, Lord Lister, Prof. Cannizzaro, Prof von Killiker, 
Prof. S. Newcomb, and Sir W. Huggins belong to a New Series and are Photogravures. 


Proof impressions of these, printed on India paper, may be had from the Publishers, price 5s.each; or the Series 
of 83 Portraits in a Handsome Portfolio for £8 10s., carriage paid. The Portfolio may be had separately, price 6s. 


Cheques and Money Orders payable to MACMILLAN & CO., Limited. 


W.C. 


TRADE 
MARK 


PERKEN, SON & CO.,LTD. ic 


CAMERAS, 
LENSES, 
AND HIGH-CLASS 
PHOTO APPARATUS 


Of every description. 
CATALOGUE POST FREE. 


99, HATTON GARDEN, 
BORN CIRCUS, E.C. 


ESTABD. 
1862 


LONDON. 


HARVEY & PEAK, 


BY APPOINTMENT TO THE ROYAL INSTITU- 
TION OF GREAT BRITAIN. 


POST OFFICE BRIDGE SETS AND 
DEAD BEAT GALYANOMETERS. 


POTENTIOMETERS. 
SPECTROMETERS. 


STUDENTS’ 
SPHEROMETERS. 


INDUCTION COILS A SPECIALITY. 
Sole Makers of Wagg’s fecsttelag Table for X-Ray 


66 ; CHARING CROSS ROAD, LONDON, W.C. 
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Pheenix Co, Ltd. 


FIRE OFFICE, 


9 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
ESTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SHTTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 
LOSSES PAID OVER £25,000,000. 


ESTABLISHED 1851. 


BIRKBECK BANK. 


Southampton Buildings, Chancery Lane, London. 
lo lo 


DEPOSIT ACCOUNTS 
repayable on demand. 
The BIRKBECK ALMANACK, with full particulars, post free. 
C. A. RAVENSCROFT, Managing Director. 


£12 12s. 


Finest Yachting Steamer afloat. No Upper Berths in the ship. 
Sailing :-—August 16. 
Apply to the ALBION S.S. CO., LTD., Newcastle-on-Tyne. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spi: Desmids, Diatoms, Amceba, Arcella, Actinosphzrium, 
Vorticella, Stentor, ire, Floscularia, Stephanoceros, Melicerta, and many 
other Specimens of Pond Life. Price 1s. per Tube, Post Free. 


Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 
THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 


The following’ animals can always be supplied, either living 
or ab i by the best methods :— 


Clava, Obelia, Sertularia; Actinia, Tealia, 


WA; PORE 
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NORWAY CRUISES.—_ 


Steam Yacht MIDNIGHT SUN, 3178 Tons. | 


CXXili 


WATKINS & DONGASTER, 


NATURALISTS, 


AND MANUFACTURERS OF 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ EGGS AND SKINS, AND ALL 
BRANCHES OF NATURAL HISTORY. 


SPECIAL SHOW-ROOM FOR CABINETS. 


De Vur Catalogue (96 pp.) Post free on application. 
N.B.—For Excellence and Supertertty of Cabinet: an 
references arc permit to di 

patrons, Museums, Colleges, &c. 
A LARGE STOCK OF INSECTS, BIRDS EGGS 
AND SKINS. : 
Birds, Mammals, &c., Preserved = Mounted by First-class Workmen 


true to Nature. 
All Books and Publications on Natural History supplied. 


36 STRAND, LONDON, W.C 
(Five Doors from Charing Cross.) 


COLLECTIONS OF 


MINERALS, ROCKS or FOSSILS 


to illustrate the leading Text-books on 


GEOLOGY, PHYSIOGRAPHY azd MINERALOGY. 
50 Specimens in Box, 12/6 ; 100 do., 21/=; 200 do., 42/- 
A large Stock of Minerals, Rocks, Fossils and Microscopic saamaad 
for selection. 
CATALOGUES GRATIS. 


Geologists’ Hammers, Cabinets, Card Trays, Glass-capped Boxes, &c., 
&c., always in stock. 


THOMAS D. RUSSELL, 


78 NEWGATE STREET, LONDON, E.C. 


| 
| 
| 


Alcy- 
Hermighore (preserved) ; Leptopl jana; Lineus, Amphiporus ; Nereis, 


ite, Arenicola, Lanice, Terebella ; "Lepas, Balanus, marus, 
an Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, Pectens 
inus ; Ascidia, Salpa 


Bugula, Crisia, Pedicellina, Holothuria, Asterias, 
Scyllium, Raia, &c., &c. 
For prices and more detailed lists apply to 
Biological Laboratory, Plymouth. 


THE DIRECTOR. 


| 
| 


_ Minerals, Rocks, Fossils, Metallic Gres, Rough Precious Stones, &c. 


Collections of above for Prospectors, Mining Engineers, 
Technical Schools, and for Private Study. 


ROCK SECTIONS :— 
Stones, Meteorites, Rare Minerals, 


MINERALS FOR ALL PURPOSES. ROCKS FROM NUMEROUS LOCALITIES. FOSSILS 
Top Box Geclogical A) tus, Cabinets, 
Slides of Rock Sections. 


FROM ALL BRITISH FORMATIONS. 
Trays, Lantern 
ALL LISTS FREE OF 
JAMES R. GREGORY & CO.,, 
MINERALOGISTS, &c., 


To Science & Art Department, British, Indian, & Colonial Museums, &*c. 
Office and Stores ;— 


1 KELSO PLACE, STANFORD RD., KENSINGTON, W. 
ALBERT EDWARD JAMRACH 


(Late CHARLES JAMRACH), 
NATURALIST, 
180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Chinn, Lacquem, Genga, Shella, and other Curios. 


NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers; Editorial 


Communications to the Editor. The telegraphic address of NATURE is “ PHUSIS,” LONDON. 


SUBSCRIPTIONS TO 
a & 
To ALL PLACES ABROAD : _ 
Quarterly ee . . 


CHARGES FOR ADVERTISEMENTS. 
5. 


a 

*Three Lines in Column .......-. o 2 6 
Per Line after... .. dre sta 009 
One Sixteenth Page . o10 
One Eighth Page, or usaiet Column o18 6 
Page, or Halfa Column. .... 115 
alfa Page, ora Column. ......+-+3 5 0 
Whole Page ° 


6 


Cheques and Money Orders payable to MACMILLAN & CO., ‘Limited. 


OFFICE: ST. MARTINS STREET, LONDON, 


W.C. 
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& COLTS B HAM. 


ATWOOD MACHINE (Patent). 


OUR ORIGINAL PATTERN GREATLY IMPROVED. 


New Release (Patent), Dropping Platform done away with, Aluminium Wheel, Agate Bearings, Extra Weights. ‘his 
machine is now a practical Instrument, and with each a Certificate is given, together with a Pamphlet of Experiments. 


PRICE COMPLETE £4 15s. NET. 
PHILIP HARRIS & CO., Lim.. BIRMINGHAM and DUBLIN. 


GREAT REDUCTION 
GAS 
CONSUMED. 


RECENTLY 
REMODELLED. 


Represents J type in Oi! or Crossi/ey’s Engine 
pay = received the Fi PRIZE 

14 effective horse power. ) ty, Show, Cardiff, June, 1901. 


immediate delivery for Stock ENGINES DELIVERED.-—Up to 

iA the-end of 1901, 42,873 engines 

4 _ have been delivered, representing 
—= 695,969 B.HP. 


CROSSLEY BROS., TrD., OPENSHAW, MANCHESTER. 


WATSON’S. NEW MICROSCOPE, 
“HOLOS” FRAM. 


COMPREHENSIVE. EFFICIENT. LOW PRICE. 
The celebrated Fram Microscope, with the addition of complete Mechanical Stagé.and Compound Substage. 
inest workmanship. Price with one Eyepiece, £8 

Ser F 4r.-HOLOS FRAM Stand, with two Eyepieces, 1 in., and 1/6 in., Objectives, Abbe Illuminator with Iris 
diaphragm, and Mahogany , £12 5s. ; 
TWO SPEED FINE ADJUSTMENTS. 

THE MALES-WATSON. An entirely new double lever device (patented). 

THE SPINDLE MILLED HEAD. The simplest and cheapest pattern. 

For particulars of the above, also for descriptions of the latest and best Condensers, Objectives, 

Eyepicces and Accessories for the Microscope, send for Catalogue No. 2, post free on application. 


Watson's Catalogue of Objects for the Microscope (No. 3) is the most complete 
in the world, post free on application. 


NG W. WATSON & SONS 1837), 313 HICH HOLBORN, LONDON, W.C. 
| ~ —_ Branches: 16 Forrest Roap, EpinpurGuH. And 78 Swanston Street, Melbourne, Australia. 
Opticians to H.M. Government. 


THE NEW STIGMATIC LENS. 


SERIES Il. 


BRITISH DESIGN AND WORKMANSHIP. 
Is the best All-round Lens for either Professional or Amateur use. 

Each lens will give perfect definition with /u// aperture to the extreme corners of the pla‘e 
a it is sold to cover ; with smaller stops it will cover at least two sizes larger, giving perfect sharp- 
oe ness all over the plate, and thus becoming a wide-angle lens of the highest excellence. Either 
combination may be used separately, giving foci of about 14 and 2 times the length of that of 
the lens when used intact. The advantage of thus being able to choose the best point of view, 

irrespective of distance, will be at once apparent to the artistic worker. 

EQUIVALENT TO FOUR LENSES AT THE PRICE OF ONE. 
Eleven Sizes are now ready, from 3} to 18 inches eq. focus. 


CATALOGUE OF HIGH-CLASS CAMERAS AND LENSES, POST FREE 


DALLMEYER, Ltd., 25-NEWMAN ST., OXFORD ST.,LONDON, W. 


Printedby Richarp Cray anp Sons, Limitep, at 7 & 8 Bread Street Hiil, Queen Victoria Street, in the City of London, and published by Macmitta~ 
aun Ce, Limitep, at St. Martin's Street, London. W.C., and Tue MacmILias Company, 66 Fifth Avenue, New York.—TuHursvay, August 7, 1992 
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its. 
A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 
To the solid ground 
=. Of Nature trusts the mind which builds for aye.”—WoRDSWORTH. 
1ON No. 1711, VOL. 66] THURSDAY, AUGUST 14, 1902. [PRICE SIXPENCE. 


asa N at the General Post Office.) [All Rights are Reserved. 


INDUCTION COILS. 


Enging APPS’ PATENTED INDUCTION COILS are now manufactured 
PRIZE concurrently by 4 L 


NEWTON cCoa., 
Opticians, &c., to H.M. the King, 
3 FLEET STREET, LONDON. 


sltural 


901. 


FULL CATALOGUES FREE 


mage. if ‘FROM THE. MANUFACTURERS. 
vith Iris = 
COMPLETE SETS OF APPARATUS FOR RONTGEN wx RAYS, R. & J. BECK, LTD. 
The Set with 10-in.,Spark Coil is being used in many hospitals . 
pattern. for the Cure of Lupus. 68 CORNHILL, LONDON, E.C. 
sation ILLUSTRATED CATALOGUE POST FREE. ‘ 
MEANTIME SUNDIAL. 
(MAJOR-G OLIVER’S PATENT. 
we SPECTROSCOPES, IMPROVED. PATTERN. 
POLARISCOPES, THE TRUE TIME WITHOUT CALCULATION. 
4 SACCHARIMETERS. | 
’ APPARATUS AND OBJECTS FOR 
xP. 
| POLARISED LIGHT 


sharp- 
Either 


DIFFRACTION. 


REE JOHN J. GRIFFIN & SONS, 4 Full on to the Makers— 
1, W. 20-26 SARDINIA STREET, LINCOLN’S INN FIELDS, NEGRETTI & ZAMBRA, 


38 HOLBORN VIADUCT, E.C. 
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UNIVERSITY OF BIRMINGHAM. 
MINING ENGINEERING. 
SESSION 1902-3. 


A Department of Mining has been instituted by the Council of the 
University to meet the requirements of those who intend to become :— 


. Practising and Consultative Mining Engineers. 
. Colliery Managers. 
. Managers of Metal Mines. 
. Teachers of Mining. 
. Mine Surveyors. 
. Land and Estate Agents. 
. Land Owners, Owuers of Collieries, and those generally interested 
in Mines.and Quarries. 
The Complete, or Degree, Course includes the — subjects :— 
Matuematics—Professor R. S. HEATH, M.A., D.S 
Sc 

CuemistRy, ditto—Professor PERCY F. FRANKLAND, M.Sc., 

h.D., F 

GEOLOGY AND ey Theoretical and Field—Professor CHARLES 
LAPWORTH, LL.D S. 

ENGINEERING, Civil, Mechanical, Electrical, Lectures and jghoweny 
Practice—Professor F. W. BURSTALL, M. A., M.I.C.E., M.1.M.E. 

MINING, Surveying—Professor R. A. S. REDMAYNE, 

METALLURGY AND ASSAYING—Professor THOMAS TURNER, M.Sc., 
A.R.S.M., F.1.C. 

In connection with the ining Classes there will be frequent visits of 
inspection to mines in the neighbourhood of Birmingham, and a Summer 
Mining School will also be held in the Long Vacation in some mining 
district either at home or abroad. 

The Mining Courses are so arranged as to provide for :— 

1. Full, or Degree, Course-—three years. 
2. Diploma in Mining—two years. 
3- Occasional Mining Students—a complete Course in one year. 

For the Fees for Mining and the allied subjects see the University 
Calendar. Full particulars and Syllabuses may be had on applying to the 


undersigned. 
GEO. H. MORLEY, Secretary. 


UNIVERSITY COLLEGE, LONDON. 
(UNIVERSITY OF LONDON.) 
Princ1pPAL—G. CAREY FOSTER, LL.D., F.R.S. 
(SESSION 1902-3). 


The following Prospectuses are now ready, and may be had on application 
to the SECRETARY :— 
Faculties of Arts and Laws. 
Faculty of Science. 
Faculty of Medicine. 
The Indian School. 
The Department of Fine Art. 
The Departments of Engineering and Architecture. 
The Department of Public Health. 
Scholarships, Prizes, &c. 
Post-Graduate Courses and arrangements for Research. 


Courses of Instruction are provided for students desiring to graduate at 
the University of London in any of the following Faculties :— 
ARTS, LAWS, MEDICINE, SCIENCE, ENGINEERING, and 
“ECONOMICS AND POLITICAL SCIENCE. 
Fees. 


Composition Fee, 3 years’ Course in the Faculty of Arts ovo 
Engineering 


4 Preliminary Scientific Course 
Complete M.B. Course tee 


Fees in the Faculty of Science vary according to oe Course taken from 
30 to 40 Guineas a year. 

Students are admitted to Courses of Instruction in any one subject, pro- 
vided there be room. 

Special provision is made for Post-Grad and R 
various subjects taught at the College. 

T. GREGORY FOSTER, Ph. -. 
Secr 


h work in the 


etary. 


NORTHAMPTON INSTITUTE, 


CLERKENWELL, LONDON, E.C. 


ENGINEERING DAY COURSES IN MECHANICAL, 
ELECTRICAL AND HOROLOGICAL ENGINEERING. 
FULL DAY COURSES in the above subjects will commence on 
Monday, ss 29,1902. ENTRANCE EXAMINATION on Wed- 
nesday and Thursday, September 24 and 25. The Courses prepare for the 
Degree of B.Sc. in ngin ering at LONDON UNIVERSITY. 
Full particulars can be obtained on application at the Office of the Insti- 
tute, or to 


R. MULLINEUX WALMSLEY, D.Sc., Principal. 
MR. R. A. BUDDICOM, B.A.Oxon., F.G.S., 


Curator lately resigned of the Plymouth Museum and Art Gallery, acts 
as Consultant in Designing Museum 1 ween Cases, Collections.— 
17 Craven Hill Gardens, Hyde Fark, W " 


THE DAVY-FARADAY 
RESEARCH LABORATORY 


OF THE 


ROYAL INSTITUTION. 


DIRECTORS: 
The Right Hon. LORD RAYLEIGH, M.A., D.C.L., 
L.D., Sc.D., F.R.S. 
Professor DEWAR, M.A., LL.D., D.Sc., F.R.S. 


SUPERINTENDENT OF THE LABORATORY: 
Dr. ALEXANDER SCOTT, M.A., D.Sc., F.R.S. 


This Laboratory was founded by Dr. Ludwig Mond, F.R.S., 
as a Memorial of Davy and Faraday, for the purpose of pro- 
moting, by original research, the development and extension of 
Chemical and Physical Science. 

Michaelmas Term.—Monday, October 6, to Saturday, December 13. 


Lent Term.—Monday, January 5, to Saturday, April 4. 
Easter Term.—Monday, April 27, to Saturday, July 25. 


Full Information and Forms of Application can be had from the 
AssisTANtT SECRETARY, Royal Institution, Albemarle Street, W. 


To prevent delay Candidates ought to send in their ications for 
admission during the course of the Term preceding that in which they wish 
to enter. 


QUEEN’S COLLEGE, GALWAY. 
SESSION 1902-1903. 
DEPARTMENT OF ENGINEERING. 


MATRICULATION EXAMINATION, 
OCTOBER 24, 1902. 

The Matriculation Certificates of the Queen’s Colleges, Belfast and Cork 
and of the Royal University of Ireland, and of other Universities within 
the United Kingdom, are gy Se by. this College. 

All Lectures, Scholarships, Exhibitions, and Prizes. are open to Women. 

JUNIOR SCHOLARSHIPS. 


First Year.—Two, value £20 each. Second Year.—Two, value £20 each. 
Third Year.—One, value £20. 

The ers for Scholarships of the First Year will commence on 
October 29, of the Second Year on October 24, of the Third Year on 


October 27. 
EXHIBITIONS. 


The Council may award Exhibitions to Students at the Examinations for 
Junior Scholarships. 

Scholarships and P Exhibitions are tenable for one Year, and Candidates 
must have matriculated. 

Lectures can be attended by both Matriculated and Non-Matriculated 
Students, and all Lectures, Scholarships, Exhibitions and Prizes are open 
to Women. 

Information as to Fees, and Copies of the Prospectus, may be had on 
application to the REG:!sTRAR. 

By order of the President, 
EDWARD TOWNSEND, Registrar. 


August 1, 1902. 


THE DURHAM COLLEGE OF SCIENCE, 
NEWCASTLE-UPON-TYNE. 


lete Courses of Instruction are provided for Students of both sexes 

to degrees in Science, or in Letters, and for ‘Teachers’ Certiti- 
cates for Secondary Schools. Special facilities are offered for the study of 
Agriculture, Applied Chemistry, Mining and all b of Eng ing 
and Naval Architecture. 

Matriculation and Exhibition Examinations begin September 29. 

Lectures begin October 7, 1902. 

Prospectuses on application to the SECRETARY. 


OWENS COLLEGE, MANCHESTER. 


The SESSION in the ARTS, SCIENCE, and LAW DEPARTMENT 
will commence on OCTOBER 7 next. Special Prospectuses are issued for 
the following Departments :—Engineering, Electrical Engineering, Che- 
mistry, Commercial Education, and Law. In the Faculty of Medicine 
the Dental, and Public Health Departments) the 

SSION commences on OCTOBER 1. 
ea of any of the on Departments will be forwarded on 


application. 
S. CHAFFERS, Registrar. 


For other Tutorial Advertisements see page cxxvii, also pages ii 
and iii of Supplement. 
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THE GLASGOW AND WEST OF 

SCOTLAND TECHNICAL COLLEGE. 

The Diploma of the College is granted in the following ~ ggg _ 

CIVIL, MECHANICAL, ELECTRICAL, CHEMICAL, 
MINING ENGINEERING ; NAVAL ARCHITECTURE, ARCHI- 
TECTURE, METALLURGY, MATHEMATICS and PHYSICS, and 
CHEMISTRY. 

The Courses of Study for the Diploma extend over three Sessions. The 
Average Fee per Sessionis £12 12s. Special Courses for individual Students 
are arranged as required. Holders of the Diploma are eligible for the 
Degree of B.Sc.in ENGINEERING of the UNIVERSITY OF 
GLASCON ates after attendance for at least one Session upon prescribed 

t 
Mechanical and — ing are equipp with the most 
oved apparat' 
"The Session opens SEPTEMBER 23. 
SEPTEMBER 1 

The CALENDAR (price 1s. 4d.)and PROSPECTUS (gratis) 

will be sent on eggilention to the SECRETARY, 38 Bath Street, Glasgow. 


BEDFORD COLLEGE FOR WOMEN. 
(UNIVERSITY OF LONDON.) 


YORK PLACE, BAKER STREET, W. 
Principal—Miss ETHEL HURLBATT. 
The ! Session 1902-3 will open on Thursday, October 2. 
are req’ d to enter their names on Wednesday, October 1. 
Lectures are given in all branches of General and Higher Education.- 
«Taken systematically, they form a connected and progressive Course, but 
a Single Course of Lectures in any subject may be attended. 
Courses are held in preparation for all Examinations of the University 
of London in Arts and Science, for the ‘Y'eachers’ Diploma (London) and for 
the Teachers’ Certificate (Cambridge), and alsoa Special Course of Scien- 
tific Instruction in Hygiene. Six Laboratories are open to Students for 
Practical Work. Four Entrance a = will be awarded in June, 
1903 A Gladstone Memorial Prize and the ly English Text Society's 
Prize will be awarded to Students in June, 1903. 
STUDENTS CAN RESIDE IN THE COLLEGE. 
Full particulars on application to the Principat. 


BEDFORD COLLEGE FOR WOMEN. 
(UNIVERSITY OF LONDON.) 


YORK PLACE, BAKER STREET, W. 
DEPARTMENT FOR PROFESSIONAL TRAINING IN 
TEACHING 


Entrance Examination begins 


(Recognised by the Cambridge Syndicate). 
HEAD oF THE DEPARTMENT :—Miss H. ROBERTSON, B.A. 

The Third Term of the Session 1902 begins on Thursday, October 2. 

The Course includes full preparation for the Examinations for the 
Teaching Diplomas granted by the Universities of London and Cambridge 

feiffer Scholarships, each of the value of 15 guineas, will be 
ewesded i in 1g02. Candidates must hold a Degree or an equivalent 
in Arts or Science. 

Application to be made to Miss Rosertson not later than December 
13, 1902. 


MUNICIPAL TECHNICAL COLLEGE, 
BRIGHTON. 


Principal—C. H. DRAPER, B.A., D.Sc. 


DAY COURSES in MECHANICAL and ELECTRICAL ENGINEER- 
ING, and for the LONDON UNIVERSITY DEGREES. 


Approved by the GENERAL MEDICAL COUNCIL FOR THE 
First YEAR’s MEDICAL COURSE. 


COACHING. 


CHEMISTRY, PHYSICS, BOTANY, GEOLOGY and PHYSIOLOGY 
for MEDICAL, UNIVERSITY and other EXAMINATIONS. 


For particulars apply, to R. C. T. EVANS, 
eathcote Science Laboratori 
9 Heathcote Street, reel s Inn Road, W.C. 


SCHOLASTIC.—Wanted, several Science 
and other MASTERS for important Sacndenn Schools. Salaries, £100 
to £250. List of Appointments sent on application.—Apply, giving 
full details as to subjects, degree, &c., to GrirFiTHs, SMITH, 
PowELt AND SmiTH, Tutorial Agents (Established 1833), 34 Bedford 
Street, Strand, London. 


UNIVERSITY COLLEGE, READING. 


The Council will- shortly appoint a HEAD of the AGRICULTURAL 
DEPARTMENT. Inquiries should be addressed to the REGISTRAR. 


For other Tutorial Advertisements see page cxxvi, also 
pages ii and iii of Supplement. 


Just Published. With 145 Illustrations, 8vo, 7s. 6d. net. 


THE STEAM TURBINE. 


By ROBERT M. NEILSON, 
Whitworth Exhibitioner, Associate Member of the Institute of 
Mechanical Engineers, Lecturer on Stéam and the Steam Engine 

at the Heginbottom Technical School, Ashton-under-Lyne. 


Lonpon: LONGMANS, GREEN, & CO. 


Just Published. With 142 Diagrams, 8vo, 12s. 6d. net. 


HIGHER MATHEMATICS FOR STUDENTS 
OF CHEMISTRY AND PHYSICS. 
With Special Reference to Practical Work. 
By J. W. MELLOR, D.Sc., 


Late Senior Scholar, and 1851 Exhibition Scholar, New Zealand University ; 
Honorary Research Fellow, the Owens College, Manchester. 


Lonpon: LONGMANS, GREEN, & CO. 


NOW READY, 7} by 5, 309 pp., 5s. net. 


The FORCE OF MIND; or, the MENTAL 
FACTOR IN MEDICINE. By ALFRED T. SCHOFIELD, M.D. 
‘In this forcibly-written treatise Dr. Schofield emphasises and illustrates 

the part played by the mind in the causation and cure of disease." —7%z 

Times. 


London: J. & A. CHURCHILL, 7 Great Marlborough Street. 


The BEST Work canrot be done without a Light Filter. 


LIGHT FILTERS orn SCREENS 


ORTHOCHROMATIC PHOTOGRAPHY 


In all sizes, ready for 
immediate use, 


CAPS, CELLS, 
FITTINGS & CASES 


In all sizes, 


ORTHOCHROMATIC 
PLATES 


Quarter-plate to 15x 12, 
always in stock. 


PRICES OF STANDARD FILTERS, CAPS AND CASES. 


Absolutus Gilvus Landscape BI’k Bronz’d Morocco 
Filters. Filters. Filters, 2, Spring LeatherVelvet 
ae or 6 me Cells, as fig. Lined Cases. 
In. 


1/9 
18, 2/- 


14, 14, 18, f/Square 10/- ... 
14, 1§ (Circular 12/6 ... 
12/6 ... 
Circular 15/- ... 2/6 
18/6 ... 
22\Circular 20/- ... 2, 2/6 
Square 25/- ... 
3HCheular 30/- & 2h, 3/= 


EVERY REQUISITE FOR NATURAL COLOUR PHOTOGRAPHY 


beeen ~ Lym Filters from 15s. per set of three. 
Complete Outfits with Filters from £2 10s. 


Illustrated Catalogues and Descriptive Booklets 
i= free to readers of NATURE. saad 


SANGER SHEPHERD & Co., 
Instrumente for the Measurement of Light and Colour, Speed Determination, ar: 


Facrory AND OFrFices— 


§, 6 & 7 Gray's Inn Passage, Red Lion Street, Holborn, London, W.(. 
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REYNOLDS & BRANSON, 


LABORATORY OUTFITTERS. 


Sole Authorized Makers of the 
STROUD & RENDALL 
SCIENCE LANTERN 


for Vertical and Horizontal Projection 
of Slides and Apparatus. 


Leal 
1902 UNIVERSAL MODEL (Patent). 
Packs in Case 21” x 8” x 12”. 

A new Model introduced to meet requirements of all demonstrators. 

Many novel advantages. Open front stage and adjustable table for tall 

apparatus. Prisms silvered or plain. Selected optical parts. Suitable 
for Arc, Lime Light, Acetylene, &c. 

Price oumpicte, as illustrated, £9 9s. 
1901 MODEL, as formerly advertised, and with one prism, £8. 


Illustrated Catalogue of Physical and Chemical Apparatus, 350 pp. and 
1200 /ilustrations, free to Principals, Teachers, &c. 


Special Designs made to instructions in our own workshop. 


14 COMMERCIAL STREET, LEEDS. 


ROSS’ new stupents’ 
‘Standard ” Microscope. 


New “S.S.”_ Stand, with in. 
clining limb, square stage, di- 
agonal rack and pinion for focus- 
sing and direct acting fine 
adjustment, plane and concave 
mirrors, No. 2 Eyepiece and 
Iris Diaphragm, 2/3” and 1/6” 
Object Glasses, and New Triple 
Nosepiece; the whole in maho- 
gany case .. £8 Os. Od, 

Extra for Swing-out 

Substage... 

Extra for Abbe 

Condenser 

1/8” Object Glass 

(for Biology) 

1/12” Oil Immersion 

1.2 


015 0 
150 
2100 
500 


CATALOGUES FREE OF 


MICROSCOPES, 
TELESCOPES, 
PHOTOGRAPHIC LENSES, 
CAMERAS, 


And A ratus of all 
desoriptions. 


Gold Medals and HighestAwards 
at all great exhibitions. 


111 New Bond St., London, W. 
ROSS Ltd. 31 Cockspur St., Charing Cross, S.W. 
b ] ’ Paris Branch: 35 Boulevard du Temple. 
Works : Clapham Common, S.W. 


THE 
ROSENHAIN 
IMPROVED FORM 
OF 
THOMSON 
CALORIMETER. 


AN 
“ACCURATE AND 
INEXPENSIVE COAL 
CALORIMETER 
ESPECIALLY 
ADAPTED 
FOR WORKS AND 
TEACHING 
LABORATORIES. 


Practically complete Combustion is secured, less than 0°5 per 
cent. of the sample escaping combustion. A complete determina- 
tion of the calorific value can be made in little more than half- 
an-hour. 


SCIENTIFIC INSTRUMENT CO. 


CAMBRIDGE. 


CROMPTON & CO. 


(LIMITED.) 


ELECTRICAL 
INSTRUMENT 
MAKERS. 


Arc WoRKS, 
CHELMSFORD. 


The Crompton form of Potentiometer is 
widely used, and highly recommended by 
scientific and engineering teachers. 


ILLUSTRATED CATALOGUES POST FREE. 
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“To have a body rich in health, 
Is to possess the greatest weal 


ith in. 
ze, di- 
focus- 

fine 
oncave 
e and 
d 1/6" 
Triple 
maho- 


s. 0d. “The richest in flesh-forming and energy producing constituents. 


5 0 There is No Better Food.” 
Dr. ANDREW WILSON, F.R.S.E., &c. 


For Photography, Unsurpassed for fine definition. 


. DRAWING INSTRUMENTS. 
ISES, 
ez : | In using this tube there is no necessity 
PROFESSOR FULLER'S screen healthy tissues while treating 
a. ac ; CALCULATOR, diseased parts, as the rays can only pass 
s00 inch log- line on atin” effectively through window of special glass 
,S.W. PRICE ... £3. at end of projection. PATENT APPLIED FOR. 
‘emple 
Se GREAT TURNSTILE, HOLBORN, LONDON. 4. ©. COSSOR, 64 Farringdon Road, E.C. 


. | X-RAY APPARATUS 


Or THE HIGHEST QUALITY anp FINISH on y. 
aes supplied by us to H.M. Government and the leading Hospitais 


b] | and X-Ray Workers throughout the World, 
MARCONI = | We are the actual Manufacturers, and Guarantee 


every one or our Co: st breaking down. 


Extract from a letter from 
a Doctor referring to the 
a ; Complet Service 

omplete Outfit : 
- | am more than satis- 
Sied with the entire outfit 


‘ability is such that I 
can transport itina 


ofa Fe ye point of 


10 incu INDUCTION COILS. | 
SPECIALLY RECOMMENDED FOR X-RAY WORK. 


These Coils are of the highest efficiency and Li 
are not liable to get out of order. They can be COX'S PORTABLE FIELD SERVICE COMPLETE OUTFIT (as 


ali A A d), lied to H.M. Ad War Office, fi South 
op plied with or without vibrating break, and with New Royal Yacht in use 
discharge rods fitted with horizontal adjustment, of Hospitals in all parts of t 
or with ball socket adjustment, at the option Sole Makers of MACKENZIE, ‘DAVipson’s 1m IMPROVED PATTERN 
q Working di fi t -¥ Price £6 68. 


N.B.—Our INDUCTION COILS and APPARATUS 


18 FINCH LANE, LONDON, E.C. unexcelled by any of them. 


pe Catt on WRITE FoR ouR ILLUSTRATED List, wiTH TESTIMONIALS 
—" AND ILLUSTRATED INSTRUCTIONS | UPON HOW TO WORK. Post 
FREE TO Reapers oF “ Nature.” 


"HARRY W. COX, Lro, 


9, 10 & 11 GURSITOR STREET, CHANCERY LANE, LONDON, 
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THE IRISH NATURALIST. ESTABLISHED 1851. 


A Monthly Magazine of Irish Zoology, Botany, and| BJT RK BACK BANK : 


Geology. Price 6d. 
ion. 
Edited by GEO. H. CARPENTER, B.Sc., and R. LLOYD 
PRAEGER, B.A. lo | DEPOSIT ACCOUNTS 9} | 
3 


Annual Subscription, 5s. Post Free to any Address. repayable on demand. 


Dublin: EASON & SON, Lrp., 40 Lower Sackville Street The BIRKBECK ALMANACK, with full _ tos 
(to which Address Subscriptions should be sent). 


London: SIMPKIN MARSHALL. HAMILTON, KENT, & ©O., Ltd. | C. A. RAVENSCROFT, Managing Director 


MACMILLAN & CO.S LATEST SCIENTIFIC WORKS, 


VOLUME X. NOW READY. 


THE CAMBRIDGE NATURAL HISTORY. 
Volume X.—_MAMMALIA. 


By F. E. BEDDARD, M.A., F.R.S., Vice-Secretary and Prosector of the Zouliabent 
Society of London. ILLUSTRATED. 8vo. 175. net. 
KNOWLEDGE.—*‘In this volume Mr. Beddard has undoubtedly made an important contribution to the history of 


mammals, his text-book being the only one which can be said to be up to date and to contain notices of the many important types 
—both recent and fossil—discovered during the last few years.” 


THIRD THOUSAND NOW READY. 
THE SCENERY OF ENGLAND AND THE 
CAUSES TO WHICH IT IS DUE. 


By the Rt. Hon. LORD AVEBURY, F.R.S., D.C.L., LL.D., &c. 


With numerous Illustrations, Diagrams and Map. 8vo. 155. net. 


COUNTY GENTLEMAN.—“‘ Lord Avebury’s wide range of knowledge and painstaking research have never been so 
clearly shown as in this delightful work, the most erudite of the many volumes that have come from his pen. . . . The informa- 
tion is conveyed to the reader with all the old charm and fascination that made Sir John Lubbock’s many previous writings so 
welcome to his countrymen at all times.’ 


NOW COMPLETE IN FOUR VOLUMES. 


THE SCIENTIFIC MEMOIRS OF THOMAS HENRY HUXLEY. 


Edited by Sir M. FOSTER, K.C.B., F.R.S., and Professor E. RAY LANKESTER, F.R.S. In 4 vols. 
With Portraits and Illustrations. Super-royal 8vo. Vol. I. 25s. net. ; Vol. II. 30s. net. ; Vol. IIL. 30s. net. ; Vol. IV. 
30s. net. 


METALLOGRAPHY: AN INTRODUCTION TO THE STUDY 


OF THE STRUCTURE OF METALS, CHIEFLY BY THE AID OF THE MICROSCOPF. By ARTHUR 
H. HIORNS, Head of Metallurgical Department, Birmingham Municipal Technical School. Globe 8vo. 6s. 


NEW EDITION NOW READY. 
METHODS OF GAS ANALYSIS. Paitin and’ consderbly 
enlarged by lrofessor L. M. DENNIS. Crown 8vo. 109s. net. 
SECOND EDITION NOW READY. 


ELEMENTARY TREATISE ON KINEMATICS & DYNAMICS. 


By Professor JAMES GORDON MACGREGOR, M.A., D.Sc., LL.D., &c. Crown 8vo. 105. 60. 


PHYSICS. A TEXT-BOOK FOR SECONDARY SCHOOLS. 


By Professor FREDERICK SLATE, Crown 8vo. 6s. 
« , MACMILLAN AND CO., LIMITED, LONDON. 
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COLLECTIONS OF 


MINERALS, ROCKS or FOSSILS 


to illustrate the leading Text-books on 
GEOLOGY, PHYSIOGRAPHY and MINERALOGY. 
5° Specimens | in Box, 12/6 ; 100 do., 21/-; 200 do., 42/- 
A large Stock of Minerals, and Microscopic Objects 


CATALOGUES GRATIS. 


Geologists’ Hammers, Cabinets, Card Trays, Glass-capped Boxes, &c., 
&c., always in stock. 


THOMAS D. RUSSELL, 
87 NEWGATE STREET, LONDON, E.¢. 


Minerals, Rocks, Fossils, Metallic Ores, Rough Precious Stones, ac. 


Collections of above for Prospectors, Mining Engineers, _ 
Technical Schools, and for Private Study. 


MINERALS FOR ALL PURPOSES. ROCKS FROM NUMEROUS LOCALITIES. FOSSILS 
FROM ALL BRITISH FORMATIONS. 
ROCK 


Precious Stones, Meteorites, Rare Min 
Top Boxes, Geological Cabinets, ots, Card trays, Lan 
68 of 
ALL LISTS ‘OF 


JAMES R. GREGORY &CO,, 
MINERALOGISTS, &c., 
To Science & Art Department, British, Indian, & Colonial Museums, 


1 KELSO PLACE, STANFORD RD., KENSINGTON, W. 
ALBERT EDWARD JAMRACH 


(Late CHARLES JAMRACH), 
NATURALIST, 
180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Metoukis Chine, Lacquers, Gongs, Shells, and other Curics. ‘ 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Spirogyra, Desmi Diatoms, Amceba, Ar Actinosphzrium, 
tentor, Fivecularia, and many 
other Specimens of Pond Life. Price 1s. ee = Post Free. Helix 
THOMAS BOLTON, 


25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 


The following animals can always be supplied, either living 
or ei by the best methods :— 


Clava, Obelia, Sertularia; Actinia, Tealia, Cospeoiey ue, Alcy- 
oan ates phora (preserved) ; Leptoplana ; Lineus, Amp! iporus ; Nereis, 
Aphrodite, Lanice, Terebella ; "Lepas, ’Balanus, Gammarus, 
Ligia Mysis, Nebalia, Carcinus; Patella, eg Eledone, Pectens 
Bugula, Crisia, Pedicellina, Holothuria, Asterias, Echinus; Ascidia, Salpa 
(preserved), Scyllium, Raia, &c., &c. 

For prices and more detailed lists apply to 
Biological Laboratory, Plymouth. 


THE DIRECTOR. 


NEW SYSTEMATIC COLLECTION OF 
335 ROCKS AND THIN SECTIONS, 


according to H. Rosensuscu, “ El der G i ” 
IL. Aufl, Stuttgart, rgor. 

This collection, A, is an extension of the former one of 250 rocks and thin 
sections ; but there are some changes of importance : sen odd a great number 
of new and eer egy | types of rocks have been pe or exchanged 
for others ; second] e ** El der G not only a 
treatise on massive rocks but also on the sedimentary and the 
erystalline schists, this collection also contains the most important 
types of these families of rocks. Great care has been taken to select only 
such rocks which clearly show all the characteristics of the type. 

Again, we have also selected out of this collection’ two smaller ones, 
B and C, of 250 and 165 specimens respectively. 


The prices are as follows: 
A. 335 specimens of rocks ... = ove ose « £19 0 © 
335 thin sections, in elegant case... £21 0 0 
B. 250 specimens of rocks ... ovo wes evo 10 
250 thin sections, in elegant case eco I5 10 0 
C. 165 specimens of rocks . one ooo « £810 0 
165 thin sections, in elegant case - £10 o 


In the same way as before, to each collection will. be. ‘added a printed 

description (about 140 pages) of the macroscopical and microscopical 

features of each work, containing also a description of the petrographical 
microscope for the use of students. 


COLLECTIONS OF MINERALS, FOSSILS, METEORITES, 
PURCHASED FOR CASH OR EXCHANGED. 


Dr. F. KRANTZ, 
RHENISH MINERAL OFFICE, BONN-ON-RHINE, GERMANY. 
ESTABLISHED 1833. 


WATKINS & DONCASTER, 


NATURALISTS, 


AND MANUFACTURERS OF 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ E@G8 AND SKINS, AND ALi 
BRANCHES OF NATURAL HISTORY. 


SPECIAL SHOW-ROOM FOR CABINETS. 


De Our Catalogue (96 pp.) Post free on application. 


N.B.—For Excellence and of Cabinets and 
Appara’ references to distinguished 
patrons, Museums, Colleges, = 


A LARGE STOCK OF INSECTS, BIRDS’ EGGS 
AND SKINS. 


Birds, Mammals, &c., Preserved and Mounted by First-class Workmen 
true to Nature. 


All Books and Publications on Natural History supplied. 


36 STRAND, LONDON, W.C. 
(Five Doors from Charing Cross.) 


TO READERS ABROAD. 


WANTED Butterflies, Moths, Beetles, Flies and other Insects; also 
Scorpions, Spiders, &c., from Foreign Countries. Full value remitted by 
return mail for specimens sent. N.B.—Pack carefully so that they reach 
us undamaged. 
Addresses also invited for Sale or Exchange. 


HEYNE BRO "5 Books Pins, 


110 & 111 LONDON, W.C. 
i itted for selection. 


Price Lists on apf 


NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers; Editorial 
Communications to the Editor. The telegraphic address of NATURE is “ PHUSIS,” LONDON. 


SUBSCRIPTIONS TO “NATURE,” 


ly 
To ALL PLacgs ABROAD :— 
Half-yearly ee eee OFF 6 


6 


a 

*Three Linesin Column ........-.0 2 6 
Per Line after. . . .. 
One Sixteenth Page ...... 
One Eighth Page, or Quarter Col umn . .0 18 6 
ter Page, or Halfa Column. ....115 © 

a Page, or a Column . Perec 5 0 
Whole Page 6 0 


* The first line being in heavy type is charged for as Two Lines. 


Cheques and Money Orders payable to MACMILLAN & CO., Limited. 


OFFICE: ST. MARTIN’S STREET, LONDON, W.C. 
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TOWNSON & MERCER, 


| Scientific Apparatus Manufacturers and Laborato 
85 MORTIMER STREET, LONDON, W., | | outfitters to the Home and Colonial Departments cf 
H.M. Government, Scientific Institutions, Colleges, 


A SELECTION OF THE APPARATUS NOW IN STOCK. 


Contractors to H.M. War Office, Admiralty, India and the various Industries throughout the World. 
Office, Colonial Office, 
e Complete Illustrated Catalogue of over 650 pages, 
Beg to announce that they have been appointed with poy Post 35. 

(BOTH RETAIL AND TRADE) drop over A boon 
‘ to schoo! ratories, once Ways used. 

FOR THE UNITED KINGDOM 4/- doz. te 


AND COLONIES THE KELLAS BURNER. Specially 


FOR THE FAMOUS INSTRUMENTS OF designed by Dr. Kellas, with a flange protector 


to prevent spill and corrosion of the air regulator, 


which being made loose does not stick and 
OF CHEMNITZ, SAXONY, 


corrode. An ideal Bunsen burner for schools, 
1/8 each, or 12/- per doz. 

The largest Manufacturer in the World of ALL KINDS of 

Instruments in EVERY DEPARTMENT of 


HORIZONTAL ARM for attaching to 
PHYSICS, 


Bunsen burnér, when required for blow- 
pipe work, enabling the operator to rest 
And the PRINCIPAL APPARATUS required in 
CHEMISTRY. 


the wrist on the bench. Also useful for 
} 
par CATALOGUE (consisting of upwards of 700 pages | 
and 3000 illustrations, stiff cloth bound, quarto) for- | 
| 


keeping a small flame at greater distance 
from the vessel being heated as in distil- 
lations. Will fit the Kellas burner and 
jet. 1/8 each. 


NEW BLAST BUNSEN RNER 
for producing a very high temperature without 
the aid of a Foot Bellows. Will burn stout Copper 
wire, and decompose marble. Unique for the 
Lecture Table and Laboratory ignitions. 4/6 


NEW T ATTACHMENT to drop over 


warded free on application by COLLEGES, SCHOOLS > Bunsen burner with holder for glass tube up 
and LABORATORIES. to 1” diam. Prof. Coleman's pattern as used 
for reduction experiments. 

each. 


EXPERIMENTAL GLASS BLOWING 
FOR RESEARCH WORK 


Correctly and promptly carried out for Laboratories and Scientific Men from rough sketch, as executed by 
us for many years for University College, London; Owens College, Manchester; and the principal Institutes 
throughout the Kingdom. 


Illustrated List of Focus Tubes and X-Ray and Wireless Telegraphy Apparatus Post Free on Application. 
New Illustrated Catalogue of Chemical Apparatus Just Ready. 


E. MULLER, ORME & CO., 
THE LONDON STEREOSCOPIC COMPANY. 


THE STEREO-PANORAMIC CAMERA 
FOR REPRODUCING NATURE. 
IT TAKES 


24 Pictures 3} x 3, 12 Stereoscopic Pairs or 12 Panoramic 7 x 3, on a flat 
film or glass plate, and does not distort as a curved film is bound to do. 


106 & 108 REGENT STREET, W., AND 54 GHEAPSIDE, E.C. 


Printed by RicHarp CLay anp Sons, LimiTep, at 7 & 8 Bread Street Hii, Queen Victoria Street, in the City of London, and published by MACMILLA’ 
mp Co., Liste. at St. Martin’s Stree don, W.c., and THe MacmiLcan Company, 66 Fifth Avenue, New York.—Tuurspay, August 14, 1yo2. 
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WIMSHURST NFLUENCE ELECTRICAL MACHINES. 


A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 
“ To the solid ground 
Of Nature trusts the mind which builds for aye.” —WoRDSWORTH. 


No. 1712, VOL. 66] 


THURSDAY, AUGUST ‘21, 1902. 


[PRICE SIXPENCE. 


Registered as a Newspaper at the General Post Office.} 


[All Rights are Reserved. 


Multiple-Plate Machine, with 8 Plates, 18 inches, £22, 
a For X-Ray and Therapeutic work 


OPTICIANS TO THE KING. 
NEWTON & CO., Makers, 3 FLEET ST., LONDON. 


REYNOLDS & BRANSON, itd 
ong Scientific Instrument Makers to the indian 
mment and Science and Art Department 
LABORATORY FURNISHERS and MANUFACTURING CHEMISTS, 


COMBINED CHEMICAL AND PHYSICAL BENCH, illustrated 
above, as ; supplied to National Physical Laboratory, Teddington, fitted 
x Gas, Water and Electricity. 


Catalogue of Chemical and, Physical Apparatus, 356 Pp. and 1200 


LTllustrations, free on application. 
Drsicns or BENCHES AND FITTINGS TO SUIT ALL REQUIREMENTS. 
1 LEEDS. 


4 COMMERCIAL STREET, 


THE NEW 


“LONDON” 


MICROSCOPE. 


With .Eye-piece § inch, }4 inch 
hcenen - glasses, in Mahogany 
Case, 


. £5 12s. 6d. 


[Double Nose-piece, 9/- extra. 


& J. BECK, Ltd. 
68 CORNHILL, 


LONDON. 


Substage, 14/6 extra. 


MEANTIME SUNDIAL. 
' (MAJOR-GENERAL OLIVER’S PATENT.) 
. IMPROVED PATTERN. 
THE TRUE TIME WITHOUT CALCULATION. 


Full description and price post free on application to the Sole Makers— 


NEGRETTI & ZAMBRA, 


38 HOLBORN VIADUCT, E.C. 
Brancues : 45 CORNHILL; 122 REGENT STREET. 
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ENGINEERING AND CHEMISTRY. 
CITY AND GUILDS OF LONDON 
INSTITUTE. 

SESSION 1902-1903. 


The COURSES of INSTRUCTION at the Institute's CenrraL 
Tecunicat Cotiece (Exhibition Road) are for Students not under 16 

ears of age; those at the Institute's Tecunicat CoLLece, FinsBury, 
a Students not under 14 years of age. The Entrance Examinations to 
both Colleges are held in September, and the Sessions commence in October. 
Particulars 6f the Entrance Examinations, Scholarships, Fees, and Courses 
of Study, may be obtained from the Colleges, or from the Head Office of 
the Institute, Gresham College, Basinghall Street, E.C. 


CITY AND GUILDS CENTRAL TEOHNIOAL COLLEGE. 


(Exuisition Roap, S.W.) 


A College for Day Students not under 16 preparing to become Civil, 
Mechanical, or Electrical Engineers, Chemical and other Manufacturers, 


and Teachers. Fee for a full Associateship Course, £30 per Session. 
Professors :— 
Civil and Mechanical Engineering W.C. Unwin, F.R.S., M.Inst.C.E. 
W. E. Ayrton, F.R. Past Pres. 
Inst.E.E. 
H. E. Armstronc, Ph.D., LL.D., 


F.R.S. 
O. Henrici, Ph,D., LL.D., F.R.S. 


Electrical Engineering 0. { 


OITY AND GUILDS TECHNICAL COLLEGE, FINSBURY. 
(Leonarp Street, City Roap, E.C.) 


A College for Day Students an under 14 ggetes to enter Engineering 
and Chemical Industries, and for Evening Students. Fees, £15 per 
Session for Day Students. Professors :— 


Physics and Electrical Engineering S. P. Tuompson, D.Sc., F.R.S. 

Mechanical Engineering and\W. Datsy, M.A.,_ B.Sc., 
Mathematics M. Inst.C.E. 

Chemistry owe R. F.R.S., F.1LC. 


Gus and Guilds of London Institute, 
Gresham College, Basinghall Street, E.C. 


UNIVERSITY OF BIRMINGHAM. 
MINING ENGINEERING. 
SESSION 1902-3. 


A Department of Mining has been instituted by the Council of the 
University to meet the requirements of those who intend to me :— 


Practising and Consultative Mining Engineers. 
Colliery Managers. 
Managers of Metal Mines. 
. Teachers of Mining. 
. Mine Surveyors. 
Land and Estate Agents. 
Land Owners, Owuers of Collieries, and those generally interested 
in Mines and Quarries. 
. The Complete, or Degree, Course includes the following subjects :— 
Martuematics—Professor R. S. HEATH, M.A., D.Sc. 
Puysics, Lectures and Laboratory Practice—Professor J. H. POYNTING, 


Se.D., 

ditto—Professor PERCY F. FRANKLAND, M.Sc., 
GEOLOGY AND peemneteen 2 Theoretical and Field—Professor CHARLES 
LAPWORTH, LL.D., F.R.S., F.G.S. 
Suen Civil, Mechanical, Electrical, Lectures and Laboratory 

Practice—Professor F. W. BURSTALL, M.A., MICE. M.1.M.E. 
MINING, Bt. un Surveying—Professor R. A. S. REDMAYNE, 
AND THOMAS TURNER, M.Sc., 

A.R.S.M., F.LC. 


In connection with the ree Classes there will be frequent visits of 
inspection to mines in the neighbourhood of Birmingham, and a Summer 
Mining School will also be held i in the Long Vacation in some mining 
district either at home or abroad. 

The Mining Courses are so arranged as to provide for :-— 


1. Full, or Degree, Course—three years. 

2. Diploma in Mining—two years. 

3. Occasional Mining Students—a complete Course in one year. 
ot, the Fees for Mining and the allied subjects see the University 
and Syllabuses may be had on applying to the 


GEO. H. MORLEY, Secretary. 


par 


VICTORIA UNIVERSITY. 
THE OWENS COLLEGE, 
MANCHESTER. 
CHEMICAL COURSE. 


me New Session Commences 29th September. 


BREAMS BUILDINGS, CHANCERY LANE, 

Day and Evening Courses of Study (Lectures and Laboratory work) 
are held j in the follewing Science subjects :-— 

hemistry ove ove one E. Mackenzie, Ph.D., D.Sc. 
Physics ... ALBERT Grirritus, D. 
Mathematics ons E. H. Smart, M.A. 

tany ... eso «. A. B. Renpie, M.A., D.Sc. 
Zoology ... H. W. UntuHank, B.A., B.Sc. 
Geolog 4 and Mineralogy Geo. F. Harris, F.G.S. 
and Geo. Patcuin, A.R.S.M. 

N.B.—There will be an OPEN COMPETITION for 20 RAVENS. 

CROFT STUDENTSHIPS of £2 12s. 6d. each on September 1; 
and following evenings. 

The Science Courses include practical work in well-equipped Labura- 
rns and provide for the requirements of the University of London 

egrees. 

Evening Classes are also held in Biology, Physiology, Practical Geometry, 
Machine Construction, Steam and Applied Mechanics, Building Con- 
struction, Land and Quantity Surveying, and Estimating. 

Further information on application to the PrinciPAL. 


VICTORIA UNIVERSITY. 
UNIVERSITY COLLEGE, 


LIVERPOOL. 
DEPARTMENT OF ENGINEERING. 
SESSION 1902-1903 COMMENCES OCTOBER 2. 
Complete Courses of Instruction are arranged in : 
(1) Civit ENGINEERING. 
(2) MECHANICAL ENGINEERING. 
(3) Evectricat ENGINEERING. 
These Courses enable Students to qualify for University Degrees and for 
the College Certificates in Engineering. The yy comprise, in addition to 
special Engineering and Labo: ork, instruction in Mathe- 


matics, Physics, E ics and Ch 
Harrison Professor of Engineering Hee-Suaw, LL.D., F.RS., 


Lyon Jones Professor of ant R. Witserrorce, M.A. 


mental Physics ... rer 
. S. Carey, M.A., late Fellow o! 
Professor of Mathematics ... a Trinity College, Cambridge. 
Grant Chair of oo ¥.1.C 
Electrotechnics 
The special Engi 
SECRETARY. 


ST. THOMAS’S HOSPITAL MEDICAL 
SCHOOL, 
ALBERT EMBANKMENT, LONDON, S.E. 


SESSION of 1902-1903 will open on WEDNESDAY, 
ober 1 

St. Thomas's Hospitai being one of the Medical Schools of the University 
of London, provision is made for the courses of study prescribed for the 
Preliminary Scientific, Intermediate and Final Examinations i in Medicine. 

Three Entrance Scholarships will be offered for competition in September, 
viz., one of 150 Guineas and one of £60 in Chemistry and Physics, with either 
Physiology, Botany, or Zoology, for first year’s Students ; 3 one of £50 in 
Anatomy, Physiology, Chemistry (any two), for third year’s Students from 
the Universities. 

Scholarships and money prizes are awarded at the Sessional Examinations, 
as well as several medals. 

All Hospital Appointments are open to Students without charge. 

Club Rooms a Athletic Ground are provided for Students. 

The School Buildings and the Hospital can be seen on application to the 
MEDICAL SECRETARY. 

The Fees may be paid in one sum or by instalments. Entries may be 
made separately to Lectures or to Hospital Practice, and Special Arrange- 
ments are made for Students entering from the Universities ont for Qualified 


Practitioners. 

A Register of approved Lodgings is kept by the Medical Secretary, who 
also has a List of | Medical Practitioners, Clergymen, and others who 
receive Students into their houses. 


For Prospectus and all particulars apply to Mr. RENDLE, the Medical 
Secretary. 
H. G. TURNEY, M.A., M.D. Oxon., Dean. 


THE DURHAM COLLEGE OF SCIENCE, 
NEWCASTLE-UPON-TYNE. 


lete Courses of Instruction are provided for Students of both sexes 
ious to degrees in Science, or in Letters, and for Teachers’ Certifi- 
cates for Eaceuiiien Schools. Special facilities are offered for the study of 
Agriculture, Applied Chemistry, Mining and all b of Eng ing 
and Naval Architecture. 

Matriculation and Exhibition Examinations begin September 29. 

Lectures begin October 7, 1902. 

Prospectuses on application to the SECRETARY. 


CaMpPBELL Brown, 
W. Marcxuant, D.Sc. 
can be obtained on application to the 


Full Particulars of this Course, ray for the Victoria Galversity 
Degrees in Chemistry and the Co ege Certificate in Applied C y; 
will be forwarded on application. 

The Session commences on October 7. 


S. CHAFFERS, Registrar. 


For other Tutorial Advertisements see page cxxxv, also 
pages ii and iii of Supplement. 
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GUY'S HOSPITAL MEDICAL SCHOOL. 


The WINTER SESSION will begin on WEDNESDAY, OCTOBER 1. 
Entrance Scholarships of the combined value of £410 are awarded annually. 
and ~ Prizes and Medals are open for Competition by Students of 
the School. 

The number of Patients treated in the Wards during last year exceeded 


100. 
mai Hospital Appointments are made strictly in accordance with the 
merits of the Candidates, and without extra payment. There are 28 
Resident Appointments open to Students of the ospital annually without 


payment of additional fees, an n Appointments in 
the General and Special Departments. The Queen Victoria Ward, recently 
re-opened, provides additional ac dation for Gy logical and 


Maternity cases. 

The College accommodates 60 Students, under the supervision of a 
Resident Warden. 
— - School provides the full Curriculum required for the L.D.S. 

ngland. 

The Clubs’ Union Athletic Ground is easily accessible. 

A Handbook of Information for those about to enter the Medical Pro- 
fession will be forwarded on application. 

For Prospectus of the School, containing full particulars as to Fees, 
Course of Study advised, Regulations for Residents in the College, &c., 

ply — ly, or by letter to the Dean, Guy's Hospital, 

ridge, S. 


UNIVERSITY COLLEGE, LONDON. 


(UNIVERSITY OF LONDON.) 


The Session of the Faculty of Medicine will commence on WEDNESe 
DAY, October 1, 1902. Introductory Lecture, at 4 p.m., by Mr. Percy 
FLEMMING, B.S., F.R.C.S., Assistant Ophthalmic Surgeon to the Hospital. 

The Examinations for the Entrance Scholarships and Medical Exhibitions 
will ¢ on September 22, 1902. 

The Annual Dinner will be held at the Hotel Cecil on October 1, at 
6.30, RusHton Parker, Esq., ip the Chair. 

Scholarships, Exhibitions, and Prizes of the value of £800 are awarded 
annually. 

In University College Hospital about In-patients and 35,000 Out- 
i spe are treated during the year. irty-six Appointments, eighteen 

ing resident (as House Surgeon, House Physician, Obstetric Assistant, 
&c.), are filled aly competition during the year, and these, as well as all 
Clerkships and Dresserships, are open to Students of the Hospital without 
extra fee. Resident Officers receive free board and lodging. 

Prospectuses, with full information as to. Classes, Prizes, &c., may be 
obtained from University College, Gower Street, w.c. 

JT. R. BRADFORD, M.D., D.Sc., F.R.S., Dean. 
T. GREGORY FOSTER, Ph.D., Secretary. 


=*TABLOID?” Bran 
ORTOL DEVELOPER 


“(QPVES good density without any tendency to 
stain either gelatine or fingers.””— 


PHOTOGRAPHIC NEWS, 


as well as bromide paper, “Tabloid? Ortol 


will prove equally suitable and in each case 
eminently satisfactory.”—AmATEUR PHOTOGRAPHER. 


Of all chemists, in cartons comeplete, 13. 


Booklets gratis, from 


Burroughs Wellcome and Co., 
Snow Hill Buildings, LONDON, E.C. 
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LONDON UNIVERSITY. 
THE MIDDLESEX HOSPITAL 


MEDICAL SCHOOL. 


The WINTER SESSION, 1902-1903, will commence on WEDNES- 
DAY, OCTOBER t. 

Two EnTRANCE SCHOLARSHIPS (value £100 and £60) will be competed 
for September 23, 24, 25. 

_One Entrance Scholarship (value £60), open to Students of the Univer- 
sities of Oxford and Cambridge, wil peted for on September 23 
and 24. Notice in writing to be sent to the Dean on or before 
September 15. 

here are annually E1igHtgen Resipent Hospital Appointments open 
to Students without extra fee. 

Composition Fee for general Students for whole Medical Curriculum, 
135 guineas ; for Dental Students, 54 guineas. 

Special terms in favour of University Students who have commenced 
their medical studies, and of University of London Students who have 
passed Prelim. Sci. 

The Residential College adjoins the Hospital, and provides accommo- 
dation for thirty Students. 

Prospectuses and all particulars may be obtained from 


J. MURRAY, M.B., F.R.C.S., Dean. 


ST. BARTHOLOMEW’S HOSPITAL 
AND COLLEGE. 
(UNIVERSITY OF LONDON.) 
PRELIMINARY SCIENTIFIC CLASS. 
Systematic Courses of Lectures and Laboratory Work in the subjects of 
the Preliminary Scientific and Intermediate B:Sc. Examinations of the 


University of London will commence on October 1, and continue till July, 
1 


903. 
Attendance on this Class counts as part of the five years’ curriculum. 


Fee for the whole Course, £21, or £18 18s. to students of the Hospital ; 
or single subjects may be taken. 


There is a Special Class for the January Examination. 


For further particulars apply to the WARDEN of the College, St. Bar- 
tholomew’s Hospital, London’ E.C. 


A handbook forwarded on application. 


For other Tutorial Advertisements see page crxxiv, also pages ii 
and iii of Supplemen’. 


atural | SANGER 
SHEP 
Colours. 


PROCESS. 


The only simple and reliable process, based upon sound 
scientific principles, for obtaining photographs of any object in 
its natural colours, faithfully reproducing every shade and tint. 
All Apparatus and Materials supplied ready for use. 


THREE-COLOUR FILTERS from 15/- per Set. 


COMPLETE OUTFITS FOR STANDARD 
SIZE LANTERN SLIDES, from... ae £2 10 10) 
Inctupinc Set or CoLoursep FILTERs. 


LIGHT FILTERS or SCREENS for 
ORTHOCHROMATIC 
PHOTOGRAPHY 


in all sizes, ready for immediate use. 


CAPS, CELLS, FITTINGS and CASES in all sizes. 
ORTHOCHROMATIC PLATES, }-plate to 15 x 12, 


IN STOCK 


— Illustrated Catalogues and Descriptive Booklets post 
free to saders of NATURE. 


Factory AND OFFICES: 5, 6, & 7 Gray's INN PASSAGE, 
Rep Lion Street, HOLBORN, Lonpon, W.C. 


Nore.—Gray’s Inn Passage is the second turning on the right ir Red Licn 
Street, coming trom Holborn. 
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MACMILLAN & LATEST SCIENTIFIC WORKS. 


VOLUME X. NOW READY. 


THE CAMBRIDGE NATURAL HISTORY. 
VYolume X.—_-MAMMALIA. 


By F. E. BEDDARD, M.A., F.R.S., Vice-Secretary and Prosector of the Zoological 
Society of London. ILLUSTRATED. 8vo. 175. net. 


NATURE.—*“ The author has succeeded in producing a volume which cannot fail to be of very high value to all students 
of the Mammalia, especially from the standpoints of morphology and palzeontology.” 


THIRD THOUSAND NOW READY. 


THE SCENERY OF ENGLAND AND THE 
CAUSES TO WHICH IT IS DUE. 


By the Rt. Hon. LORD AVEBURY, F.R.S., D.C.L., LL.D., &c. 


With numerous Illustrations, Diagrams and Map. 8vo. 165s. net. 


NOW COMPLETE IN FOUR VOLUMES. .. 


THE SCIENTIFIG MEMOIRS OF THOMAS HENRY HUXLEY. 


Edited by Sir M. FOSTER, K.C.B., F.R.S., and Professor E. RAY LANKESTER, F.R.S. In 4 vols. 
With Portraits and Illustrations. Super- -royal 8vo. Vol. I. 25s. net. ; Vol. II. 30s. net. ; Vol. IIL. 30s. net. ; Vol. IV. 
30s. net. 


METALLOGRAPHY: AN INTRODUCTION TO THE STUDY 


OF THE STRUCTURE OF METALS, CHIEFLY BY THE AID OF THE MICROSCOPE. By ARTHUR 
H. HIORNS, Head of Metallurgical Department, Birmingham Municipal Technical School. Globe 8vo. 6s. 


SECOND EDITION NOW READY. 


ELEMENTARY TREATISE ON KINEMATICS & DYNAMICS. 


By Professor JAMES GORDON MACGREGOR, M.A., D.Sc., LL.D., &c. Crown 8va. los. 6d. 
MACMILLAN AND CO., LIMITED, "LONDON. 


TO SCIENCE LECTURERS. 
HUGHES’ PHOTO-ROTOSCOPE CINEMATOGRAPHS. SECOND-HAND 


No Flickering. Super Mechanism, Price £7 7 0. MICROSCOPES 
| 


The Moto- acto ‘amera for taking the Pictures. SWIFT'S “ HISTOLOGIST,” £4, £5, £6, 48 105., £12 105., to suit 
Illustrated Lists, 2d all classes of Students. 

See Mr. Hucues’ PATENT COMBINATION OPTICAL LANTERN, } 

&c. Lanters constructed for B. J. |; Manan, E great BECK’S “STUDENT,” £2 ss. to £12 ros. 

success. New Oxyhydrogen Microscope. Science Lanterns for ass 

monstration. Magnificent Results. Docwra Triple, Prize Medals, Highest WATSON'S “EDINBURGH,” £¢ tos. to £16 10s. 

Award. Suppl to the Royal Polytechnic Institution, Dr. H. GratTan ZEISS’ “IVa,” complete, £16 tos. 

Guinness, &c. Patent Pamphengo Science Lanterns. The Universal | 


Lantern 4-inch Condensers, 4-wick Lamp, Portrait Combination front 
=r 18s. 6d., Marvellous value. Science Lecture Sets. Novelties. 


Mi Ji makers. List on application. 
The Lantern Kaleidoscope. Lantern Outfits in the World. 


ostage Sma ustrate ue, 100 es, free AE as 

Slides 300 Stience Views &c., 6d. ; A. CL co., 
lostage, ‘amphiets Free PECIALIST, 

Brewster House, 82 Road, Kingsland, N. | BARTLETT'S NOLSORN 


& 


(BY APPOINTMENT TO THE ROYAL INSTITUTION 
OF GREAT BRITAIN.) 


WAVE MOTION. 


Makers of the new Apparatus illustrating Wave Motion, 
designed and used by Dr. J. A. FLEMING in the 
Christmas Lectures at the Royal Institution. 


READING MICROSCOPES, RESISTANCE COILS, &c. 
56 ‘CHARIN G CROSS ROAD, LONDON, W.C. 


ion of sulphur in spent oxide. 


| ‘ 
TH 
Rec 
tay ust 
Ori 
Apes 
{ 
} 
| 
| 
< 
he. 
= 
4 
ian 
y 
4 


suit 


AuGusT 21, 1902] 


NATURE 


CXXXVil 


WMECHLINGS 


CHINA 


IRON BITTERS. 


Recommended by Physicians ; a Hygienic Iron Cordial Wine. 


An excellent, very efficacious, invigorating Medium. 


Particularly 


useful after Operations and Loss of Blood. Very efficacious for Want of Blood, General Weakness, Neurasthenie, 


Want of Appetite. 
Original Bottles, 4s. and 2s. 62. 


Promotes Digestion ; Strengthens the Nerves. 


Highest Awards at Home and Abroad. 


(Samples gratis and post free.) Forwarded (from two large bottles upward, postage and 


packing free) by 
E. MEGCHLING, MANUFACTORY OF PHARMACEUTICAL PREPARATIONS, 


MULHAUSEN 


(ALSACE). 


W. WILSON, 


Maker of 
SPECTROSCOPES, SPECTROMETERS, 
GONIOMETERS, 
OPTICAL BENCHES, OPTICAL AND OTHER 
MEASURING INSTRUMENTS. 
BEST WORK. MODERATE PRICES. 


_ Price | List F ree. 


F BELMONT STREET, CHALK FARM, N.W. 


As supplied to the National Physical Laboratory ; Aberdeen, Abcryst- 
if Bradford, Clifton, Heriot Watt and Yorkshire Colleges ; and twenty 


G. BOWRON, 


57 EDGWARE ROAD, LONDON, W., 
has always on hand a large and varied stock of 


|SECOND-HAND 
APPARATUS 


BY STANDARD MAKERS, IN PERFECT WORKING ORDER, AT 
EXTREMELY MODERATE PRICES. 


wyth, Birmingham, Nottingham and Glasgow hiversitiss ; Bedford, 


other Scientific Institutions, Polytechnics, &e. 
ea Nature says: “‘ Teachers requiring efficient apparatus at a low 
cost for lecture or laboratory purposes, might consult the list with 
advantage.” 
List on application by mentioning NATURE. 


FREDK. JACKSON & Co. 


(Late MOTTERSHEAD & CO.), 


14 CROSS STREET, MANCHESTER. 


Goods Entrance: 10 Half-Moon Street. 


LABORATORY FURNISHERS, 


Importers, Manufacturers, and Dealers in 
CHEMICAL AND PHYSICAL 


APPARATUS 
Of every Description. 


Fine Chemicals, Yolumetric Solutions, 
Plain and Stoppered Bottles, 


AND EVERY LABORATORY REQUIREMENT. 
Ohemicals, free on application. 


Address—"* APPARATUS, MANCHESTER.” 
Telephone N umber—2038. 


ion of sulphur in spent oxide. 


with Price List 


THE 


WEST LONDON SCIENTIFIC 
APPARATUS CO., 


DEODAR ROAD, PUTNEY 
LONDON, S.W. 


READING TELESCOPE FOR 
GALVANOMETER WORK, &e. 


Will focus from infinity to 24 inches. Cross 
wires to eyepiece. ood illumination and de- 
finition. Scale can be used in a horizontal or 
vertical position. Substantial stand of gunmetal 
and brass; no iron to affect galvanométer. V- 
shaped cradle for telescope capable of pointing 
in any direction. Thoroughly well made. 
itto, but with first-class tele: 
£2 17s. 6d. ca 


Rack and pinion to teles scope, Tos. extra. 
Manufacturers of all kinds of Physical and 
Chemical Apparatus. Price list post free. 


“OPTIMUS. 


ESTABD. 
1852 


CAMERAS, 
LENSES, 
AND HIGH-CLASS 
PHOTO APPARATUS 


Of every description. 
CATALOGUE, POST FREE. 


PERKEN, SON & CO,, ec. LONDON. 
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COERZ 
DOUBLE 


The finest of Photographic 


scientific photographer. 


power these lenses are 
unexcelled. 


GOERZ 
DOUBLE ANASTIGMATS 


eet B.F. 4.5 to 
F. 5.5. 


rapidity from F. 4.5 to F. 22. 


Particulars free on application, if ‘‘Nature”’ is 
mentioned, to 


C. P. GOERZ, 


ANASTIGMATS 


Lenses, suit every requirement of the 


For definition and covering 


are made in several different series varying in 


OBTAINABLE OF EVERY GOOD PHOTOGRAPHIC DEALER. 


6 HOLBORN CIRCUS, 


Exceedingly light and pa, yet 
quite complete and self-contained. 
A Lens, a perfect Shutter, 

the Highest Finish 

throughout. 
Price: 

For 44 X 34 in. 
Pictures, from 
£7 10 O. 

For 6} x 4} in., 

from 


£19 5 0. 
ILEUSTRATED BOOKLET, FREE. 


THE ‘N. & G’ REFLEX 


SELF-FOCUSSING CAMERA. 
For Natural History and General Work. 
Enables one to photograph anything—from a Distant Range of Mountain-, 
to a Butterfly or Flower /zd/-s7ze, with perfect ease and-absolute sharpness. 
ce, complete with Zeiss es) 227 10 pane 2 foci, 
for 44 X 34 in. Pictures, £2 


THE ‘N. & G,’ KINEMATOGRAPHS. 


A oanem SERIES OF HIGH-CLASS INSTRUMENTS 
NSURING PERFECT RESULTS. 
cially adapted for Scientific Work. 
“TAKING, DEN ELO AND PROJECTING 


rALOGUE _FREE. 
The ‘N. & G.’ Universal Cameras, Tri Cameras, Panoramic 
Cameras, Lenses, Lanterns, and all hotographic Accessories 
and Materials. 
SPECIALITY :—COMPLETE OUTFITS for Scientific Expeditions 
and Special Research. 


NEWMAN & GUARDIA, Litd., 


LONDON, E.C. & 92, SHAFTESBURY LONDON. 
THE AN 
ROSENHAIN THE HIGHEST VACUUM 
~ THOMSON FOR a AND 
CALORIMETER. 


Practically complete is secured, less 
cent. of the sample escaping combustion. A complete 4 
tion of the calorific value can be made in little more th. 
an-hour. 


CAMBRIDGE. 


SCIENTIFIC INSTRUMENT 60. 


LTD., 


ASK FOR 
LIST No. F. 45. 


PRICES FROM £4 § O 


APPLY FOR FULL PARTICULARS or THE 


“GERYK” VACUUM PUMPS 10 
T 
Pulsome er € Engineering er 
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THE ‘NYDIA’ POCKET CAMERA, 
For Cycling, Climbing and Walkin Takes Plates, 
Cut Films, or Daylight Spools. _ ELEC 


pq THE CHEAPEST DEAD-BEAT INSTRUMENTS OBTAINABLE. 
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ge CATALOGUE (700 pages and 3000 illustrations, stiff 
cloth bound, quarto) of Max Kohl’s Instruments in 
PHYSICS and CHEMISTRY forwarded free on application 
by CO-LEGES, SCHOOLS and LABORATORIES. 


ELECTRICAL MEASURING INSTRUMENTS 
and PROTECTED RHEOSTATS. 


THE CHEAPEST DEAD-BEAT INSTRUMENTS OBTAINABLE. 
pe See ‘‘ Nature,” January 30, page 304. 
ILLUSTRATED LIST POST FREE ON APPLICATION. 


ISENTHAL & CO., 
85 MORTIMER STREET, LONDON, W. 


Contractors to the Admiralty, War, India, and Colonial Offices, &c. 


ADAM HILGER, 


75a CAMDEN ROAD, LONDON, N.W. 
(Late of 204 Stanhope Street.) 


HILGER’S SPECTROSCOPE AND GONIOMETER 
“No. 3.” 


ALL KINDS OF ACCURATE MECHANICAL 
WORK UNDERTAKEN. 


Price List Post Free on Application. 


NEW PATTERN 


DIFFERENTIAL 
GALVANOMETER 


FOR LOW RESISTANCE TESTING. 


Advantages over the Potentiometer and the Kelvin 
Bridge— 
Much simpler to work. 


Accuracy limited only by that of the Standards 
employed. 


Prime cost. 


Price complete, with Circular Slide Wire and Keys, £14 4s. 


(See Proceedings of Inst. of E.E., Vol. XXX., No. 151, 
Page 908.) 


NALDER BROS. & CO., 


12 CARTERET STREET, QUEEN ANNE’S GATE, 
WESTMINSTER, LONDON, S.W. 
(Late 16 Rep Lion STREET, CLERKENWELL.) 


SUMMER HOLIDAYS. 


SCIENTIFIC MEN (both Professional and Amateur) 


WILL FIND THE 


“WATKIN” MOUNTAIN ANEROID 


a most interesting companion, which will greatly enhance 
the pleasure derived from their tour. 


OsvERsE. REVERSE. 


“* Extraordinary 
results are obtain- 
able with this Ane- 
roid.”’— 


ED.WHYMPER. 


Used in all the American and Colonial Surveys. 


‘THERMOM’ ‘ERS for STUDENT WORK 

as special) _coduced for the Laboratories of 

the Re~ college of Science and City and 
Guilds Institute. 


_aes, Estimates and all Information free by Return Post. 


JAMES J. HICKS, 
8, 9 & 10, HATTON GARDEN, LONDON. 
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MACMILLAN & CO.’S SCIENCE CLASS BOOKS, 


ADAPTED TO THE SOUTH 
1.—PRACTICAL PLANE & SOLID GEOMETRY. 


Practical Plane and Solid Geometry. By J. HARRISON, 
M.Inst.M.E., &c., and G. A. BAXANDALL. Part I. 
ELEMENTARY. 2s. 6d. Part II. ADVANCED. 45. 6d. 

Test Papers in Practical Plane and Solid Geometry. Ele- 
mentary Stage. By GEORGE GRACE, B.Sc. (Lond.), 
24 Tests printed on Cartridge Paper. 6d. 


CONSTRUCTION. 


Buil Construction for Beginners. By W. RILEY. 
Technical School. 2s. 6d. 


V.—MATHEMATICS. 
An Elementary Course of Comprising Arith- 
Algebra, and Euclid. By H. S. HALL, M.A., and 
F. H. STEVENS, M.A. 2s. 6d. 
Graduated Test Papers in Elementary Mathematics. By 
WALTER J. WOOD, B.A. 1s. 
Practical Mathematics for Beginners. By F. CASTLE. 
2s. 6d. 
Elementary Practical Mathematics. By F. CASTLE, M.I.M.E. 
35. 6d. 
Mathematical Tables for Ready Reference. Compiled by 
FRANK CASTLE. Sewed, 2d. 


VI.—THEORETICAL MECHANICS. 


Elementary Mechenics of Solids. By W. T. A. EMTAGE, 
M.A. 2s. 
Mechanics for Sentchdes By W. GALLATLY, B.A. 2s. 6d. 
Mechanics for Beginners. By Rev. J. B. LOCK, M.A, 
Part I. Mechanics and Solids. 2s. 
Beginners. By F. Ww. SANDERSON, 


Vil.—APPLIED- MECHANICS. 


Lessons in ~ cmt Mechanics. By Prof. J. H. COTTERILL, 
F.R.S., and J. H. SLADE. 53s. 6d. 


Vill.—SOUND, LIGHT, AND HEAT. 


Elementary Lessons in Heat, Light, and Sound. By D. E. 
JONES, B.Sc. 2s. 6d. 

Lessons in Heat and Light. By D. E. JONES, B.Sc. 3s. 6d. 

= for Advanced Students. By E. EDSER, A.R.C.Sc. 


Slee Physics. By BALFOUR STEWART, F.R.S. 
New Edition, "handle Revised. 45. 6d. Questions. 2s. 


‘IX.—MAGNETISM AND ELECTRICITY. 


Magnetism and Electricity for Beginners. By H. E, 
ADLEY, B.Sc. (Lond.). 25. 6d. 

Practical Exercises in Magnetism and Electricity. By H. E. 
HADLEY, BSc. 2s. 6a. 

Electricity and Magnetism for Beginners. By F. W. SAN- 
DERSON, M.A. 2s. 

Elementary Lessons in Electricity and Magnetism. By 
Prof. SILVANUS P. THOMPSON, F.R.S. New Edition. 


45. 6d. 
X. & XI.—CHEMISTRY. 
INORGANIC CHEMISTRY—THEORETICAL. 
Chemistry for Beginners. By Sir HENRY ROSCOE, 
F.R.S., ery 4 by J. LUNT, B.Sc. New Edition, 


revised. 2s 4 
The Elements of Chemistry. By Prof. IRA REMSEN. 


2s. 6d. 
Inorganic Chemistry for Advanced Students. By Sir H. E. 
ROSCOE, F.R.S., and Dr. A. HARDEN. 4s. 6d. 
Chemical Problems. By Prof. T. E. THORPE, C.B., F.R.S. 
With Key. 2s. 
Chemical Arithmetic. By S. LUPTON, M.A. With 1200 
Problems. 45. 6:2. 


MACMILLAN AND CO., LIMITED, LONDON. 


KENSINGTON SYLLABUSES. 
X. & 


INORGANIC CHEMISTRY—PRACTICAL. 
Chemistry ge of Science. By S. PARRISH, 
B.Sc., A.R.C.S. (Lond.), with Introduction ~ by Dr 
Practical Inorganic Chemistry. By G. S. TURPIN, M.A, 


D.Se. 2%. 
Practical bab Chemistry for Advanced Students. By 
6d. 


JONES, F.I.C., F.C.S. 2s. 

Junior Course of Practical Chemis By F. JON 

F.C.S. 25. 6d. 
ORGANIC CHEMISTRY—THEORETICAL. 


— Chemistry for Beginners. By G. S. TURPIN, 

A., D.Se. 2s. 6d. 

Organic Chemistry. By Prof. IRA REMSEN. 6s. 6d. 
ORGANIC CHEMISTRY—PRACTICAL. 


Practical Organic Chemistry for A ced Students. By 
JULIUS B. COHEN, Ph.D. ae ’ 


Xil.—GEOLOGY. 


Beginners. By W. W. WATTS, M.A., F.G.S, 
2s. 6d. 


XIV.—HUMAN PHYSIOLOGY. 
ology for ers. By Sir MICHAEL FOSTER, 
Lessons i ementary siolo the ht H 
T. H. HUXLEY, F.R.S. Qentions. 6d. 


XVI.—ZOOLOGY. 


A Manual of Zoology. | the late T. JEFFERY PARKER, 
D.Sc., F.R.S., and A. HASWELL, M.A., D.Sc., 


F.R.S. Illust. 10s. 6d. 


XVII.—BOTANY. 


ers. By ERNEST EVANS. Second 


XIX.—METALLURGY. 


A Text-Book of Elementary Metallurgy. By A. H. HIORNS, 
35. Questions. Is. 


XXII.—STEAM. 


Steam, Gas, and Oil Engines. By JOHN PERRY, F.R.S. 
3rd Impression. 7s. 6d. net. 


a Raa for Beginners. By A. T. SIMMONS, B.Sc. 


md. Science (Section I. Physi phy). By Prof. 
R. A. GREGORY and A. T. SINMONS, B.Sc. “on. 6d 
Advanced Students. By A. T. SIMMONS, 


Botany for Be 
Edition. 2s. 


ieee 7 in Astronomy. By Sir NORMAN 
LOCKYER, K.C.B. New Edition. 55. 6d. 


XXIV.—THE PRINCIPLES OF AGRICULTURE. 


Elementary Lessons in the Science of Agricultural Practice. 
By H. TANNER, F.C.S. 3s. 6d. 


XXV.—HYGIENE. 


ms for Beginners. By E. S. REYNOLDS, M.D. 


Expe + Ane Hygiene. By A. T. SIMMONS, B.Sc., and 


STENHOUSE, B.Sc. 2s. 6d. 
Hygiene for Students. By E. F. WILLOUGHBY, M.B. 


New and Revised Edition. 45. 6d. 
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Pheenix Assurance Co., Ltd. WATK | NS & D 0 CASTER, 
PHCENIX FIRE OFFICE. NATURALISTS, 
9 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. CABINETS AND APPARATUS 
ESTABLISHED 1782. FOR ENTOMOLOGY, BIRDS’ EG@8 AND SKINS, AND ALL 
MODERATE RATES. ABSOLUTE SECURITY. BRANCHES OF NATURAL HISTORY. 
SH, ELECTRIC LIGHTING RULES SUPPLIED. 
Dr LIBERAL LOSS SETTLEMENTS. SPECIAL SHOW-ROOM FOR CABINETS. 
PROMPT PAYMENT OF CLAIMS. De Our Catalogue (96 pp.) Post free on application. 
By patrons, Museums, Colleges, — 
ESTABLISHED 18651. A LARGE STOCK o BIRDS’ EGGS 
A 
BIRKBECK BANK. Birds, Mammals, and, ty 
ure. 
IN, ee besa All Books and Publications on Natural History supplied. 
lo DEPOSIT ACCOUNTS lo 
(Five Doors from Charing Cross.) 
The BIRKBECK ALMANACK, with full particulars, post free. 
By C. A. RAVENSCROFT, Managing Director. COLLECTIONS OF 
MINERALS, ROCKS or FOSSILS 
LIVING SPECIMENS FOR to illustrate the leading Text-books on 
3.5, GEOLOGY, PHYSIOGRAPHY and MINERALOGY. 
THE MICROSCOPE. 50 Specimens in Box, 12/6 ; 100 do., 21/-; 200 do., 42/- 
A Stock of Minerals, Rocks, s, Fossils and Microscopic Object: 
R, other Specimens of Pond Life. Price xs. per Tube, Post Free. Helix CATALOGUES GRATIS. 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. Geologists’ Hammers, Cabinets, Card Trays, Glass-capped Boxes, &c., 
lon, THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. THOMAS D. RUSSELL, 
87 NEWGATE STREET, LONDON, E.C. 
ER, MARINE BIOLOGICAL ASSOCIATION 
Sc., OF THE UNITED KINGDOM. Minerals, Rocks, Fossils, Metallic Ores, Rough Precious Stones, &c. 
THE LABORATORY, PLYMOUTH. Collections of shove for Prospestors, Mining Engineers, 
The foll imal 1 b ied, either livi 
| MINERALS FOR ALL PURPOSES. ROCKS FROM MUMEROUS LOCALITIES. FOSSIL 
ormiphora preserved) Leptonla lara Lines, Ampbiporas ROCK SECTIONS :— 
NS, Scyllium, Rais, &c.. & — ALL LISTS FREE OF 
To Science & Art Department, British, Indian, & Colonial Museums, &c. 
1 ELECTROLYTIC INTERRUPTER, 1 KELSO PLACE, STANFORD RD., KENSINGTON, W. 
FOR USE ON MAINS. “. 
The vantages of this fom over others are ALBERT EDWARD JAMRACH 
Se. saviig of Fy (Late CHARLES JAMRACH), 
q E STREET EAS 
ys, C. COSSOR, 54 Farringdon Road, B.C. 
NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers; Editorial 
F Communications to the Editor. The telegraphic address of NATURE is “ PHusIS,” LONDON. 
ice. SUBSCRIPTIONS TO “NATURE.” CHARGES FOR ADVERTISEMENTS. 
d. 
— 8 0 *Three Linesin Column ........, 6 
To ALL PLacgs ABROAD :— One Eighth Page, or Quarter Column . .018 6 
and 110 6 Quarter Page, or Halfa Column... . . 115 0 


* The first line being in heavy type is charged for as Two Lanes. 
Cheques and Money Orders payable to MACMILLAN & CO., Limited. 
OFFICE: ST. MARTIN’S STREET, LONDON, W.C. 
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ATWOOD MACHINE (Patent). 
OUR ORIGINAL _PATTERN. GREATLY IMPROVED. 
N-w Release (Patent), Dropping Platform done away with, Aluminium Wheel, Agate Bearings, Extra Weights. This 
machine is now a practical Instrument, and with each a Certificate is given, together with a Pamphlet of Experiments, 
PRICE COMPLETE £4 15s. NET. 


PHILIP HARRIS & CO., Lim, BIRMINGHAM and DUBLIN. 
WATSONS NEW MICROSCOPE, 
The “HOLOS” FRAM. 


COMPREHENSIVE. EFFICIENT. LOW PRICE. 


The celebrated Fram Microscope, with the addition of Sr geen Mechanical Stage and Compound Substage, 
Finest workmanship. Price with one Eyepiece, £8. 
Set F41.—HOLOS FRAM Li Abbe Illuminator with Iris 
TWO SPEED FINE ADJUSTMENTS. 
THE MALES-WATSON. An entirely new double lever device (patented). 
THE SPINDLE MILLED HBAD. The simplest and cheapest pattern, 


For particulars of the above, also for descriptions of the latest and best Condensers, Objectives, 
Eyepieces and Accessories for the Microscope, send for Catalogue No. 2, post free on application, 
Watson's Catalogue of Objects for the Microscope (No. 3) is the most complete 
in the world, post free on on application. 


W. WATSON & SONS 1837), 313 HIGH HOLBORN, LONDON, 


Branches: 16 Forrest Roap, EpinsurGu. And 8 Swanston Street, Melbourne, Australia. 
Opticians to H.M. Government. 


GREAT REDUCTION 
IN GAS 
“CONSUMED. 
Crossley’s Portable Oil Engine 
received. the FIRST PRIZE 


at the Royal Agricultural 
Show, Cardiff, June, 1901. 


RECENTLY 
REMODELLED. 


NEW 


(Represents J type in Oil or 
Gas, giving about 
14 effective horse power.) 


ENGINES DELIVERED.—Up to 
the end of 1901, 42,873 engines 
have been delivered, representing 
695,969 B.HP. 


BROS., 1.TD., MANCHESTER. 


THE ~NEW NATURALISTS" CAMERA. 


(PATENT.) Reflex or 


Immediate delivery for Stock 
Sizes of Engines. 


us 


J. H. DALLMEYER, Lta., 25 tina, St., LONDON, W. 


Printed by Ricnarp CLay anv Soxs, LimitEp, at a & 8 Bread Street Hist, Queen Victoria Street, in the City of London, and published py MACMILLAN 
anv Co,, Limitep, at St. Martin's Street, London. W.C,, and THe Macmi.tay Company, 66 Fifth Avenue, New York.—Tuursnay August 2t. 1902 


i 
| 
ap LP WARRIS & B HAM \ 
by 
, 
Reg 
— 
one, 
\WY 
G Ss EN G Ss 
CROSSLEY A. IN Ss. 
to 
— 
= 
20-2 


A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 
‘© the solid ground 
. Of Nature trusts the mind which builds for aye.” —WORDSWORTH. 


‘No. 1713, VOL. 66] 


THURSDAY, AUGUST 28, 1902. 


-[PRICE SIXPENCE 


Registered as a Newspaper at the General Post Office.) 


we (All ‘Rights are Reserved. 


MAGIC LANTERN SLIDES OF THE 
KING’S CORONATION. 


FROM DIRECT DRAWINGS TAKEN’ IN THE 
ABBEY. 


PROCESSIONS AND DECORATIONS. 
; DIRECT PHOTOGRAPHS. 
THE NAVAL REVIEW. 
LISTS ON APPLICATION. 


NEW LANTERN AND SLIDE CATALOGUE, ILLUSTRATED, 
6 STAMPS. 


NEWTON & CO,, 
OPTICIANS TO HIS MAJESTY THE KING, 
3:FLEeT Srreet, Lonpon. 


THE HIG GLASS LENS. 


Steinheil Orthostigmat 


3 FULL CATALOGUES FREE 


FROM THE MANUFACTURERS. 


R. & J. BECK, LTD., 


CORNHILL, LONDON, 


SPECTROSCOPES, 
POLARISCOPES, 
SACCHARIMETERS. 
APPARATUS AND OBJECTS FOR 


POLARISED LIGHT 
DIFFRACTION. 


JOHN J. GRIFFIN & SONS, 


20-26 SARDINIA STREET, LINCOLN’S INN FIELDS, 
LONDON, W.C. 


MEANTIME SUNDIAL. 
(MAJOR-GENERAL OLIVER’S PATENT.) 
IMPROVED. PATTERN. 
THE TRUE TIME WITHOUT CALCULATION. 


Full ‘description and price — fi 


‘NEGRETT!I & ZAMBRS, 


38 HOLBORN VIADUCT, E 
Brancues : 45 CORNHILL; 122 REGENT STREET. 
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UNIVERSITY COLLEGE, LONDON. 
(UNIVERSITY OF LONDON.) 
Principal oun G. Carey Foster, F.R.S. 


ENGINEERING AND ARCHITECTURAL DEPART- 
MENTS, assisted by the CARPENTERS’ COMPANY. 
SESSION 1902-1903. 

The COURSES of INSTRUCTION in Mechanical, Civil, Municipal, and 
Electrical Engineering, and Architecture COMMENCE on OCTOBER 2. 

Particulars of the Courses of Scholarships, of the Matriculation Examin- 
ation, and of the Fees, may be obtained from the SECRETARY. 

Fee for the full Three-year Diploma Course, including the Course for 
Graduation (B.Sc.) in the Faculty of Engineering, 115 Guineas (£10 10s. 
Entrance Fee and £36 15s. per annum.) 

PROFEsSORS. 
Cormack, B.Sc., Assoc. 
MECHANICAL ENGINEERING..{ M.1.Mech.E., 


ELECTRICAL ENGINEERING ... J. A. Fiemine, D.Sc., F.R.S. 
MUNICIPAL ENGINEERING ...{O@EET, CHabwick, M.LCE., 


'M.G. 
CIVIL ENGINEERING \EGNON Hancourr, M.A., 


ARCHITECTURE T. Rocer Surru, F.R.1-B.A. 
PHYSICS F. T. Trouton, M.A., F.R.S. 


ORGANIC CHEMISTRY 
APPLIED MATHEMATICS 
ECONOMIC GEOLOGY 


J. Norman Couwig, Ph.D. 
«. K. Pearson, M.A., F.R.S. 
+. E. J. Garwoop, M.A. 
MATHEMATICS ove «. M. J. M. Hit, M.A., F.R.S. 

The College contains spacious Mechanical and Electrical Engineering 
Laboratories, Workshops, Drawing Office, Museum, and Lecture Theatres. 
A Hydraulic Laboratory is in course of construction. 

The Laboratories are fitted with all the best appliances for Practical 
Work and for Research Work of the most advanced character. 

T. GREGORY FOSTER, Ph.D., Secretary. 


QUEEN’S COLLEGE, GALWAY. 


The Matriculation Examination of Session 1902-1903 commences on 
OcrosBer 24. Matriculation Certificates of any University within the 
United Kingdom are accepted. 

All Lectures, Scholarships, Exhibitions, and Prizes are open to Students 
of either sex. 

The Scholarship Examinations in Arts, Medicine, and Engineering com- 


anence on OCTOBER 23. 
DEPARTMENTS OF 
SCIENCE, MEDICINE, AND ENGINEERING. 


Prof. Tuomas J. I’. Bromwicu, M.A., 
MATHEMATICS ove Fellow of St. John’s College, Cam- 
bridge ; Examiner, R.U.I. 


("st A. ANDERSON, M.A., late Fellow 


PHYSICS ... of Sidney Sussex College, Cambridge, 


President of the College. 


CHEMISTRY Prof. ALFRED SENIER, Ph.D., Berlin. 
NATURAL HISTORY,) Prof. Richarp J. AnpDeRSON, M.A., 
MINERALOGY, and M.D., M.R.C.S., Eng.; Examiner, 
GEOLOGY one 
Prof. Epwarp TownsEnD, M.A., D.Sc. ; 


ENGINEERING... Examiner, R.U.I. 
ANATOMY and PHYSI-f Prof. P. Pye, M.D., M.Ch., 
OG F.R.U.L. 


OL exe D.Sc., 
PRACTICE of MEDI-j Prof. Joun Isaac Lynunam, M.D., 
CINE M.A.O., F.R.U.L. 
{ rof. W. W. Brereton, L.R.C.S.L, 
M.R.C.P.1 


one 


SURGERY in 
MATERIA MEDICA .. W. Coronan, M.D., 
GYNECOLOGY ... { Kinxeap, B.A., 
Prospectus of the Courses and Regulations for Scholarships, &c., can be 
Gad on application to the 
REGISTRAR, 


Queen's College, Galway. 


UNIVERSITY COLLEGE, BRISTOL. 
CHEMICAL DEPARTMENT. 
Professor—SYDNEY YOUNG, D.Sc., F.R.S. 
Lecturer—FRANCIS E, FRANCIS, M.Sc., Ph.D. 
Demonstrator—OLIVER C. M. DAVIS. 
The SESSION 1902-1903 begins on October 7. Lectures on Inorgaric, 
ganic and Advanced Eee will be delivered during the Session. 
“The Laboratories are fitted with the most recent improvements for the study 
of Practical Chemistry and Metallurgy in all its branches. In the Evenin 
the Laboratory is opened and Lectures on Inorganic Chemistry, at redu 
fees, are delivered. Several Scholarships are tenable at the College. 
CALENDAR, containing full information, oom 1s. (by post 1s. 4d.), 
For Prospectus and further particulars apply to 
JAMES RAFTER, Registrar and Secretary. 


BRITISH MUSEUM. 
The Reading Rooms will be closed from Monday, September 1, to 
British Museum, E..MAUNDE THOMPSON, 
August 26, 1902. ‘Director and Principal Librarian. 


GEORGE HERIOT’S TRUST. 
HERIOT-WATT COLLEGE, 
EDINBURGH. 


Principal—A. P. LAURIE, M.A., D.Sc., F.R.S.E., 
DAY TECHNICAL COLLEGE. 
Three Years’ Course of Instruction in 
MECHANICAL ENGINEERING, ELECTRICAL ENGINEERING 
AND TECHNICAL CHEMISTRY. 

SESSION opens September 30, 1902, and closes June 5, 1903 

The Courses in above are recognised by the University of Edinburgh as 
qualifying for the degree of B.Sc., and also by the Institute of Chemistry, 
Composition Fee for Engineering Courses, £12 12s. per Session; f, 
Chemistry Courses, first year, 412 12s.; second year, £12 12s.; third 
year, £15 155. 

An Entrance Examination in (1) English, (2) Mathematics, (3) Freehand 
and Geometrical Drawing, and (4) Elementary Physics or any one of the 
following : French, German, Latin or Spanish, will be held on September 22, 

A Bursary of £25, tenable for one year, will awarded at the com- 
mencement of the Session to Students entering the Day College. Regu- 
lations and Schedules of application may be obtained from the undersigned 
on and after August 15, Schedules to be returned not later than 


September 15. 
DAVID LEWIS, Treasurer. 
Heriot Trust Chambers, 20 York Place, Edinburgh, 
August, rgoz. 


UNIVERSITY OF LONDON SPECIAL CLASSES. 
LONDON HOSPITAL MEDICAL 
COLLEGE. 

(UNIVERSITY OF LONDON.) 


Special Classes for the Preliminary Scientific M.B.(London) Examination 
will commence on October 1 
AND ZOOLOGY. By P. Cuatmers Mircue tt, M.A.(Oxon), 


CHEMISTRY AND PHYSICS. By Hucu Canpy, B.A., B.Sc.(Lond,), 
Fee for the whole Course, ro guineas. 
Special Classes are also held for the Intermediate M.B. Lond. and Primary 
and Fina! F.R.C.S., and other Examinations. 
These Classes are not confined to Students of the Hospital. 
MUNRO SCOTT, Warden. 


VICTORIA UNIVERSITY. 
THE YORKSHIRE COLLEGE, LEEDS. 


The 29th Session of the Department of Science, Technology, Arts ani 
Law will begin on October 7, and the 72nd Session of the School of 
Medicine on October 1, 1902. 

The Classes prepare for the following Professions: Chemistry, Civil, 
Mechanical, Electrical, and Sanitary oe, Mining, Textile In- 
dustries, Dyeing, Art, Leather Manufacture, Agriculture, School Teaching, 

w, Medicine, and Surgery. 

University Degrees are also conferred in the Faculties of Arts, Science, 
Law, Medicine, and Surgery. 

Lyddon Hall has been established for Students’ residence. 

c non eae of any of the above may be had from the Recistrar of the 

‘ollege. 


OWENS COLLEGE, MANCHESTER. 


The SESSION in the ARTS, SCIENCE, and LAW DEPARTMENT 
will commence on OCTOBER 7 next. Special Prospectuses are issued for 
the following Departments :—Engineering, Electrical Engineering, Che- 
mistry, Commercial Education, and Law. In the Faculty of Medicine 
(including the Dental, Pharmaceutical and Public Health Departments) the 
SESSION commences on OCTOBER 1. 

Prospectuses of any of the above Departments will be forwarded o 


application. 
S. CHAFFERS, Registrar. 


MUNICIPAL TECHNICAL COLLEGE, 
BRIGHTON. 
Principal—C. H. DRAPER, B.A., D.Sc. 

DAY COURSES in MECHANICAL and ELECTRICAL ENGINEER: 
ING, and for the LONDON UNIVERSITY DEGREES. 
Approved by the GENERAL MEDICAL COUNCIL FOR THE 
First YEAR’s MEDICAL COURSE. 


For other Tutorial Advertisements see page iii of Supplement. 


To SCHOOLS & COLLEGES. 


(Special discount to same for all School 
equtsites. 
EW AP 


THE N PROVED 
WINCHESTER PREPARATORY SET 
of DRAWING INSTRUMENTS, 78/- 402 

Sample sent by return on application to 
Sole Makers, ASTON & MANDER, 
61 OLD COMPTON ST., LONDON, W. 


SUPPLIED. 


Price Lis 


THE TRADE 


Profe 
reliat 


Speci 


igi 
> 
| 
| 
| 
| 
Fo 
of s 
29 
re 
MAI 
| 
| 
j 
; 
| 
f 
j 
, ‘ = 
= = 


ERING 


burgh as 
emistry, 
on; fur 
third 
‘reehand 
e of the 
mber 22, 
he com- 
Regu- 
ersigned 
er than 


asurer. 


SES. 
.L 


mination 
(Oxon), 
(Lond.), 
Primary 


‘arden. 


E DS. 


Arts and 
school of 


Civil, 
In- 
eaching, 


[MENT 
ssued for 
ng, Che 
Medicine 
ents) the 


arded on 
zistrar. 


= GE, 


ement, 

SGES. 
School 


Y Set 
B/= dow 
ion to 

NDER, 
ON, W. 
V holesale 
ce List 


AvucusT 28, 1902] 


NATURE 


cxlv 


BROWNING’S SPECTROSCOPES. 


scope, 
Dra 


Complete in Cabinet 


With Tangent Screw Motion Rack 
Telescope, and extra-power Eyepiece, in’ Cabinet .. £816 0 


Larger Model of the above Tangent Screw S 
= with 2 Prisms 


wer 
For SPECTROMETERS see Illustrated Catalogue, Post Free. 


The STUDENT’S SPECTROSCOPE has a 
dense glass, of very superior workmanship; the circle is divided, 
and — with a vernier to single minutes ; the slit is furnished 
with a reflec prism, by means of wi ch two spectra can be 
shown in the field of view at the same time. The instrument 
will divide the D line in the Solar Spectrum, or the yellow 
Sodium lines distinct!y. Witha oo = alteration of the adjust- 
ments, the instrument can be used e refractive and 
dispersive powers of solids or liquids. The Stadent s 
is the best instrument for the Laboratory and for all general 
work in Spectrum Analysis. 


of extrem 


£700 


im 
0. a e 
£15 0 0 


JOHN BROWN ING, 63 Strand, London, W.C. 


STEREOSCOMG FIELD GLASS. 


(English Patents, Nos. 5639 and 
7942, 1894.) 

Of handy size, with great magnifi- 
cation and field of ae (ten times 
that of the old style), brilliant 
definition, portent achromatism, and 
very decided Stereoscopic effect, 
and which, when once adjusted, are 
always ready for use. 

Prices: £6 to £8. 
roa These Glasses are invaluable forall branches of NATURAL 
HISTORY FIELD WORK, as well as for general use, 

For NAVAL MEN and DEERSTALKERS, &c., we have made 
larger sizes for NIGHT and DAY USE, admitting more light, but 
of somewhat greater weight. Prices: Night, £10; Day, £11. 


Illustrated Price List free. 


CARL ZEISS cr seENna), 


29 MARGARET STREET, REGENT STREET, LONDON, W. 


G. CUSSONS, 
THE TECHNICAL WORKS, MANCHESTER, N.W. 


HIGH-CLASS APPARATUS AND MODELS FOR 
EXPERIMENTAL MECHANICS. 


Sectional Working Models of the Gas Engine, Steam Engine, 


Corliss and Meyer’s Valve Gears, Link Motions and Radial 
Valve Gears, Balancing Model, &c. 


MODELS of MACHINE & BUILDING DETAILS. 
Practical Mathematics and Mensuration. 


CUSSONS’ PATENT ATWOOD MACHINE WITH 
BALL BEARINGS. 


ww. G PYE & CO., 
GRANTA WORKS, MILL LANE, CAMBRIDGE. 


MAKERS OF ALL KINDS OF PHYSICAL, PHYSIOLOGICAL 
AND OTHER SCIENTIFIC APPARATUS. 


TWO-PLATE 


STORAGE CELL 


IMPROVED DESIGN 


FOR 


RESEARCH WORK. 


BRITISH MANUFACTURE 


WRITE FOR 
SPECIAL PAMPHLET, 


Professors, Science Teachers and_ others requiring substantially made 
reliable apparatus at moderate pri should write, stating their wants ; 
we shall be pleased to quote you. 


LARGE STOCK. QUICK DELIVERY. 
Suippinc ORDERS FILLED WITH PROMPTITUDE. 
Special appayatus for Research Work made to customers’ requirements by 


INSPECTION INVITED. PRICE LISTS FREE. 


The SANGER SHEPHERD Measured Trichromatic 
Light Filters for 


NATURAL COLOUR PHOTOGRAPHY. 


*A” QUALITY. 

Adjusted for use with the Cadett Spectrum Plate. ; 
Square, per set of three £3'3s._ 2} in. ‘0s. 
£12 12s. ett 14s, £16 10s. 
SANGER SHEPHERD & CO.’S “B” QUALITY 

TRIGHROMATIC LIGHT FILTERS. 


toa d for a less expensive article than our Standard 
"Quality Ss. Trichromatic Filters, we have introduced 
the following Series, which are similar in appearance to the ‘‘A” Quality, 
but made with a less perfect quality of worked glass and with a slight 
larger margin of error in the accuracy 4 _ adjustments. 
Square, per set of three 


in. 4in. 
i 5s. £1 15s. 10s. £4 
Circular, per set of three 1 in. 2¢in in. 4in. 

#1 5s. ‘t0s. ‘22 15s. £4 5s. 


*C” Quality, on Patent Glass, in. three sizes, 
1g in. 
15s. £1 10s. 
Natural Colour Photographs made to order from Natural 
er Specimens, Microscopic Objects, Works of Art, &c., 
er as Lantern Slides c or larger ——w 


PPARATUS AND MATERIALS FOR 
ORTHOCHROMATIC PHOTOGRAPHY 
and PHOTO-MICROGRAPHY. 


Illustrated and Descriptive Booklets post 
i= free to readers of NATURE. 


SANGER SHEPHERD~& CO., 


FAcTORY AND OFFICES: 5, 6 & 7-Gray’s INN PASSAGE, 
Rep LIon LoLBoRN, LONDON, 
4 ? 
oTE.—Gray's Inn Passage seco Lica 
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REYNOLDS & BRANSON, Lro, 


LABORATORY OUTFITTERS. 
Sole Authorized Makers of the 


STROUD & RENDALL 
SCIENCE LANTERN 


for Vertical and Horizontal Projection 
of Slides and Apparatus. 


1902 UNIVERSAL MODEL 
Packs in Case 21” x 8” x 12”. 
A new Model introduced to meet requirements of all demonstrators. 
Many novel advantages. Open front stage and adjustable table for tall 
apparatus. Prisms silvered or plain. Selected optical parts. Suitable 
for Arc, Lime Light, Acetylene, &c. 
Price comptete, as illustrated, £9 9s. 
1901 MODEL, as formerly advertised, and with one prism, £8. 
‘ilustrated Catalogue of Physical and Chemical Apparatus, 350 pp. and 
1200 /ilustrations, free to Principals, Teachers, &c. 


Special Designs made to instructions in our own workshop. 


14 COMMERCIAL STREET, LEEDS. 


(Patent). 


[AucustT 28, 1902 
econ 
PRISM BINOCULAR GLASSES. 


** The Power and Field of a Telescope in the compass of an 
Opera Glass.” 
Combining—PERFECT MECHANICAL CONSTRUCTION, 
EXTREME PORTABILITY and RIGIDITY, 
HIGH POWER and SPLENDID DEFINITION. 


of Eyepieces. 
Magnification. 
8 diameters ... 


With spiral f 
one adjustable eyepiece, . each extra, 


Send for COMPLETE CATALOGUE of 


MICROSCOPES, TELESCOPES, 
PHOTOGRAPHIC 
CAMERAS AND 

APPARATUS OF ALL DESCRIPTIONS. 


MEDALS and Hicuest Awarps 
AT ALL GREAT EXHIBITIONS. 


Awarded Tue Granp Prix, Paris 1900, 
MANUFACTURING 
ROSS, Ltp. ““orricians 
111, NEW BOND STREET, LONDON, W., 
And 31, COCKSPUR STREET, CHARING CROSS, S.W. 


PARIS: 35, BOULEVARD DU TEMPLE. 
AND OF ALL LEADING: DEALERS. 


LONDON MADE. 


THE AN 
ACCURATE AND 
ROSENHAIN INEXPENSIVE COAL 
IMPROVED FORM CALORIMETER 
OF ESPECIALLY 
ADAPTED 
THOMSON FOR WORKS AND 
TEACHING 
CALORIMETER. LABORATORIES. 


Practically complete Cnaieatian is secured, less than 05 per 
cent. of the sample escaping combustion. A complete determina- 
pn of the calorific value can be made in little more than half- 
an-hour. 


SCIENTIFIC INSTRUMENT CO. 


CAMBRIDGE. 


CROMPTON & CO., 


LIMITED. 
ARC WORKS, CHELMSFORD. 


Manufacturers of High-Class 


ELECTRICAL. . 
. . INSTRUMENTS 


FOR MEASURING AND TESTING 
PURPOSES. . 


POTENTIOMETERS, 
GALVANOMETERS, 
STANDARD RESISTANCES, 
VOLTMETERS, 
AMPEREMETERS, 
&c., &c., 
FOR SCIENTIFIC AND PRACTICAL USES. 


ILLUSTRATED CATALOGUE FREE ON APPLICATION. 


Focussing by Adjustment 
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X-RAY APPARATUS 


Or tHE HIGHEST QUALITY anp FINISH on ty. 


As mapine by us to H.M. Government and the leading Hospitals 
nd X-Ray Workers throughout the World. 


We are “the actual Manufacturers, and Guarantee 
every one of our Coils against breaking down. 


HARRY W. COX, Lto., 


9, 10 & Hl, CURSITOR STREET, CHANCERY LANE? LONDON. 


LIQUID AIR IN LESS THAN 10 MINUTES. 


Dr. HAMPSON’S AIR-LIQUEFIER is now made to a standard pat- 
tern, and numbers in University and in 
various countries. e whole apparatus is and compact its parts 
wat easily moved ; the Liquefier, without start, being a cylinder 17 inches 
h 


and 8 inches in diameter. 
It begins to liquefy air in from 6 to 10 minutes after the admission of air 
comes 150 to 200 atmosp P ing over a litre of liquid per 
our 
It requires no ice and salt, carbonic acid, or other auxiliary refrigerant. 


It produces a perfectly clear liquid, which requires no filtering. 
It works all day long day after day without plugging of pipes or valves. 
The operator has only one gauge to watch, and one valve to control. 


For Price and Particulars apply to the Sole Makers :— 


BRIN’S OXYGEN COMPANY, LIMITED, 
WESTMINSTER, LONDON. 


AGENTS FOR 


SCHMIDT & HAENSCH’S POLARISCOPES 
FOR THE ANALYSIS OF SUGARS, SYRUPS, &e. 
As supplied to and used by H.M. Government Laboratories. 
ELECTRICAL FURNACES, 

DRYING OVENS, 
AND WATER BATHS 
OF THE LATEST 
PATTERNS. 
Y DESCRIP 


CHEMICAL & "ANALYTICAL APPARATUS. 


Including Balances, Drying-Ovens, Furnaces, Laboratory Stands, Micro- 
scopes, Spectroscopes, Bacteriological Apparatus, Porcelain and Clay 
Ware, Jena Laboratory Glass Ware, and Glass Tubing. 
Catalogue gratis on application by Colleges, Schools and Laboratories. 


A. GALLENKAMP & CO., LTD., 
19 & 21 SUN STREET, FINSBURY SQUARE, LONDON, E.C. 


MARCONI'S 
WIRELESS TELEGRAPH CO. 


LTD. 
MANUFACTURERS OF 


HIGH-CLASS 


10 inch INDUCTION COILS. 


SPECIALLY RECOMMENDED FOR X-RAY WORK. 


These Coils are of the highest efficiency and 

are not liable to get out of order. They can be 

supplied with or without vibrating break, and with 

discharge rods fitted with horizontal adjustment, 

or with ball socket adjustment, at the option 
of the purchaser. 


FOR PRICES AND PARTICULARS APPLY TO 


18 FINCH LANE, LONDON, E.C. 


W.F. STANLEY 2Co., 


LIMITED. 


HIGH-CLASS SURVEYING 


AND 


x 4 DRAWING INSTRUMENTS. 


Highest Awards in all Competitions. 
Two Gold Medals. 


PROFESSOR FULLER'S 
CALCULATOR, 


500 inch log. = an §piral, 
PRICE ter ane ore 3, 


GREAT TURNSTILE, HOLBORN, LONDON. 


For Photography, Unsurpassed for fine definition. 
JAYLons Hopson 


Srovowrow Steeet Woena LEICESTER, 
ane 10 LON W, 


GLASS BLOWING, 


All kinds of Experimental Glass Blowing promptly. 
and correctly carried out for Scientific Men, Labor- . 
atories, &c., from rough Drawings. 


INVENTORS’ IDEAS WORKED OUT AS PER INSTRUCTIONS. 


A. C. COSSOR, 64 Farringdon Road, London, £.C. 


(CONTRACTOR TO H.M. GOVERNMENT). 
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MACMILLAN & CO.’S BOOKS 


TOR 


STUDENTS OF PHYSIOGRAPHY,: GEOLOGY, & MINERALOGY. 


WORKS BY SIR ARCHIBALD CEIKIE, F.R.S. 


ELEMENTARY LESSONS _IN 
PHYSICAL GEOGRAPHY, Illustrated with Woodcuts 
and Ten Plates. Foolscap8vo. 45. 6d. Questions, 1s. 6d. 


PHYSICAL GEOGRAPHY. With 


Illustrations. Pott 8vo. Is. [Sctence Primers. 


THE SCENERY OF SCOTLAND, 


VIEWED IN CONNEXION WITH ITS PHYSICAL 
GEOLOGY. Third Edition. Illustrated. Crown 8vo. 
10s. net. 


GEOLOGICAL SKETCHES AT 


HOME AND ABROAD. 8vo. Ios. 6d. 


TYPES OF SCENERY AND THEIR 
INFLUENCE ON LITERATURE. 8vo. Sewed. 25. net. 


TEXT-BOOK OF GEOLOGY. With 
Edition. Revised and Enlarged, 


CLASS- BOOK OF GEOLOGY. 
trated with Woodcuts. Fourth Edition. Crown 8vo. 55. 

OUTLINES of FIELD GEOLOGY. 
New and Revised Edition. Extra fcap. 8vo. 35. 6d. 

GEOLOGY. With Illustrations. Pott 
8vo. Is. [Science Primers. 


Box OF GEOLOGICAL SPECIMENS TO ag GEIKIE’s 
PRIMER OF GEOLOGY, 10%. 


ANCIENT VOLCANOES of GREAT 
BRITAIN. 2 vols. Royal 8vo. 36s. net. 


THE FOUNDERS OF GEOLOGY. 


Extra crown 8vo. 6s. net. 


THE SCENERY OF ENGLAND 
AND THE CAUSES TO WHICH IT IS DUE. By 
the Right Hon. LORD AVEBURY, F.R.S., D.C.L., 
LLD. Cantab, Dbl. et Edin., &c. With numerous IIlus- 
trations, Diagrams and Map. Third Thousand. 8vo. 
15s. net. 


THE SCENERY OF SWITZER- 


LAND, AND THE CAUSES TO WHICH IT IS DUE. 
With numerous plans and Illustrations, By the Right 
Hon. LORD AVEBURY. Crown 8vo. 6s. 


PAPERS ON GEOLOGY. By Sir 


JOSEPH PRESTWICH, F.R.S. 8vo. 10s. net. 


CERTAIN PHENOMENA BE- 
LONGING TO THE LAST GEOLOGICAL PERIOD. 
By Sir J. PRESTWICH, F.R.S. 8vo. 25. 6d. net. 

An INTRODUCTION to GEOLOGY. 


By W. B. SCOTT. Crown 8vo, 8s. net. 


GEOLOGY FOR BEGINNERS. By 
Prof. W. W. WATTS, M.A., F.G.S. With 310 Illustra- 
tions. Globe 8vo. 2s. 6d. 

EXPERIMENTAL SCIENCE 


(PHYSIOGRAPHY, SECTION I.). By Prof. R. A. 
ee and A. T. SIMMONS, B.Sc. Globe 8vo. 


2s. Od. 
PHYSIOGRAPHY for BEGINNERS. 
By A. T. SIMMONS, B.Sc. Globe 8vo. 2s. 6d. 


PHYSIOGRAPHY for ADVANCED 


— By A. T. SIMMONS, B.Sc. Globe 8vo. 
45. 6d. 


PHYSIOGRAPHY : an Introduction to 
the Study of Nature. With Illustrations and Coloured 
Piates. By T. H. HUXLEY, F.R.S. Crown 8vo. 6s. 


THE PLANET EARTH. An Astro- 
nomical Introduction to Geography. By Prof. R. A. 
GREGORY, F.R.A.S. Globe 8vo. 2s, 


SHORT STUDIES IN NATURE 


KNOWLEDGE. An Introduction to the Science of 
Physiography. By WILLIAM GEE. Crown 8vo, 3s. 6d. 
Part I. separately sewed, 15, net. 


FIRST BOOK OF PHYSICAL GEO.- 


GRAPHY. By RALPH S. TARR, B.S. Crown 8vo, 
6s. net. 


ELEMENTARY PHYSICAL GEO- 
GRAPHY. By RALPH S. TARR, BS., F.G.S.A. 


GEOLOGY & GENERAL PHYSICS. 
By Lord KELVIN, D.C.L., F.R.S., F.R.S.E. With 
Illustrations. Crown 8vo. 75. 6d. [Nature Series. 


TEXT-BOOK of PALAZZONTOLOGY. 
By Prof. KARL A. VON ZITTEL. Translated by 
CHARLES R. EASTMAN, Ph.D. Vol. I. 8vo. 255. net. 


A TREATISE ON ORE DEPOSITS. 


By J. A. PHILLIPS, F.R.S. Revised and Re- written by 
H. LOUIS, Professor of Mining, Durham College of 
Science. 8vo. 28s. 


VOLCANOES of NORTH AMERICA. 
By I. C. RUSSELL. 8vo. 16s. net. 


TABLES FOR THE DETERMIN- 


ATION OF THE ROCK-FORMING MINERALS. 
Compiled by Prof. F, LOEWINSON-LESSING, Super 
Royal 8vo. 45. 6d. net. 


PHYSICS of the EARTH’S CRUST. 
By the Rev. O. FISHER, M.A., F.G.S. Second Fdition, 
altered and enlarged. 8vo. 12s. 


ROCKS, ROCK WEATHERING, and 


SOILS. ByG.P. MERRILL. 8vo. 17s. net. 


ELEMENTS OF CRYSTALLO- 
GRAPHY FOR STUDENTS OF CHEMISTRY, 
PHYSICS, AND MINERALOGY. By GEO. H. 
WILLIAMS, Ph.D. Crown 8vo. 6s. 


METEOROLOGY. Weather, and 
Methods of Forecasting. Description of Meteorological 
Instruments and River Flood Predictions in the United 
States. By THOMAS RUSSELL, U.S. Assistant 
Engineer. 8vo. 16s. net. 


MACMILLAN AND CO., LIMITED, LONDON, 
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Pheenix Assurance Co., Ltd. ATKI NS & D 0 a C ASTER. 
PHC: N IX FI RE OFFICE. NATURALISTS, 9 
9 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. AND MANUFACTURERS 
ESTABLISHED 1782. CABINETS AND APPARATUS 
Y MODERATE RATES. ABSOLUTE SECURITY. FOR ENTOMOLOGY, BIRDS’ EGGS AND SKINS, AND ALL 
. ELECTRIO LIGHTING RULES SUPPLIED. BRANCHES OF NATURAL HISTORY. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. SPECIAL SHOW-ROOM FOR CABINETS. 
LOSSES PAID OVER £25,000,000. 
pe Our Catalogue (96 pp.) Post free on application. 
ESTABLISHHD 1851. N.B.—For Exeellence and and Superiori of Cabinets and 
th BIRKBECK BANK, | att" 
Lane, Landen. A LARGE STOCK OF INSECTS, BIRDS’ EGGS 
1s- lo DEPOSIT ACCOUNTS lo AND SKINS. 
repayable on demand. a/ Birds, Mammals, &c., Preserved and Mounted by First-class Workmen 
The enaeeck ALMANACK, with full particulars, post free. true to Nature. 
Y. C. A. RAVENSCROFT, Managing Director A Becks and Publications on Natural History ouppiied, 
36 STRAND, LONDON, W.C. 
ott Minerals, Rocks, Fossils, Metallic Ores, Rough Precious Stones, &c. (Five Doors from Charing Cross.) 
. Collections of above for Prospectors, Mining Engineers, 
[E'S Technical Schools, and for Private Study. COLLECTIONS OF 
ROCK SEI to illustrate the leading Text-books on 
Precious GEOLOGY, PHYSIOGRAPHY and MINERALOGY. 
Top Boxes, roe. us, Cabinets, nots, Card rays, 50 in Box, 12/6 ; 100 do., 21/-; 200 do., 42/- 
ALL ‘oF A large Stock of Minerals, Objects 
Or S€lec. 
)- JAMES R. GREGORY & co. CATALOGUES GRATIS. 
MINERALOGISTS, &c., Geologists’ Hammers, Cabinets, Card Trays, Glass-capped Boxes, &c., 
ee To Science & Art Department, British, Indian, & Colonial Museums, &¢. &c., always in stock. 
Office and Stores ;— 
) { KELSO PLACE, STANFORD RD., KENSINGTON, W. THOMAS D. RUSSELL, 
oy ALBERT EDWARD JAMRACH 87 NEWGATE STREET, LONDON, E.C. 
CHARLES LIVING SPECIMENS FOR 
ith 180 ST. GEORGE STREET EAST. THE MICROSCOPE. 
TO SCIENCE LECTURERS 
by THOMAS BOLTON, 
et. ’ 
“ HUGHES PHOTO-ROTOSC OPE CINEMATOGRAPHS. 25 BALSALL HEATH ROAD, BIRMINGHAM. 
>. ing. Superb Mechanism. Price £7 7 0. 
by MARINE BIOLOGICAL ASSOCIATION 
wan, THE LABORATORY, PL TH 
\. cont Prise Medals, Highest The following animals can always be supplied, either living 
li to += Dr. RATTAN | or preserved by the best methods :— 
- Lenses, 18%. 6d., Marvellous value. Science Lecture Sets. Novelties. | onium; Hormiphora (preserved) ; Leptoplana —._ -- iporus ; 
The Lantern Kaleidoscope. Lantern Outfits in the World. Lanice, Terebella; Lepas, Balanus 
Browser Houser Rose; Kingsland, Laboratory, Plymouth. THE DIRECTOR. 
” NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers; Editorial 
d Communications to the Editor. The telegraphic address of NATURE is “ PHUusIs,” LONDON. 
SUBSCRIPTIONS TO “NATURE.” CHARGES FOR 
£5 s. 
4 Half- . Per Line after . eee 
I. Quarterly One Sixteenth Page 
To PLaces Asnoab One Eighth Page, or Quarter Column .0o18 6 
a * The first line being in heavy type is charged for as Two Lines. 


Cheques and Money Orders payable to MACMILLAN & CO., Limited. ~~ 
OFFICE: ST. MARTIN’S STREET, LONDON, W.C. 
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ILLUSTRATED LIST POST FREE ON APPLICATION. | WN SON M ERCER.| 
 RETAIL—89 BishOPsoaTE STREET WiTHIN, E.C. WHOLESALE—34 GAMOMILE STREET, E.C. 


Scientific Apparatus Manufacturers and Laboratory 

| Outfitters to the Home and Colonial Departments of 

'H.M. Government, Scientific Institutions, Colleges, 
and the various Industries throughout the World. 


Complete Illustrated Catalogue of over 650 pages, with about 3000 
Illustrations, 2s. 6d., or by Post 38. (Free to Colleges and Schools.) 


THE EELLAS BLOWPIPE JET for 
schools, made to drop over the burner. A boon 
to school laboratories, once used always used. 
4/- doz. 


U7 


” January 30, page 304. 


THE KELLAS BURNER. Specially 


designed by Dr. Kellas, with a flange protector 
to prevent spill and corrosion of the air regulator 
which being made™legse does not stick and 
corrode. An ideal Bunsen burner for schools, 
1/8 each, or 12/- per doz. 


o> 


VOLTS. 


See Nature 


NEWTON'S _DISC. 


- Will spin in either 
horizontal or vertical 


THE CHEAPEST DEAD-BEAT INSTRUMENTS OBTAINABLE. 
COMBINED DEAD-BEAT VOLT AND AMPEREMETER. 


position. 
5/- each. 


ISENTHAL & CO., 


85 MORTIMER sST., LONDON, W. 


SESSION 1902-3. 


SPECIAL TERMS TO COLLEGES, SCHOOLS, INSTITUTES, &c. 


Cc. E. MULLER, ORME & CoO., 


CONTRACTORS TO HIS MAJESTY’S GOVERNMENT, 


148 HIGH HOLBORN, LONDON, W.C. 


MANUFACTURERS OF APPARATUS FOR TEACHING 


CHEMISTRY, PHYSICS, MECHANICS, 
HYDROSTATICS, &c. 


DEALERS IN PURE AND COMMERCIAL CHEMICALS. 
CATALOGUES POST FREE. STUDENTS’ SETS OF APPARATUS. 


THE LONDON STEREOSCOPIC COMPANY. 


THE STEREO-PANORAMIC CAMERA 
FOR REPRODUCING NATURE. 
IT TAKES 


24 Pictures. 3¢ X 3, 12 Stereoscopic Pairs or 12 Panoramic 7 x 3, on a flat 
film or glass plate, and does not distort as a curved, film is bound to do. 


106 & 108 REGENT STREET, W., AND 54 CHEAPSIDE, E.C. 
d by R Cray Sons, Limite, at 7 & 8 Bread Street Hill, Queen Victoria Street, in the City of London, and published by MACMILLAN 
poe Martin's 1 W.c., and Tue = Company, 66 Fifth Avenue, New York.—Tuursvay August 28, 1902 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 
“* To the solid ground 
Of Nature trusts the mind which builds aed aye. »__WorpswortH. 


No. 1714, VOL. 66] 


THURSDAY. SEPTEMBER 4, 1902. 


[PRICE SIXPENCE. 


Keg asa 


at the General Post“Office.) 


[All Rights are Reserved. 


NEWTONIAN ” CHEAP ELECTRIC. 
LANTERN. 


NEW IRON-BODY LANTERN, with brass front, fitted on 

mahogany board, 4-in. double Condenser,-best full-size achro- 

matic Front Lens, and “ Newtonian” Hand-Feed Arc Lamp. 
Complete in Case 


NEWTON & CO., 
OPTICIANS, de., TO HIS MAJESTY THE KING, 
38 FLEET STREET, LONDON. 


REYNOLDS: BRANSON, te. 
nment and Science and Art D 


over 
LABORATORY FURNISHERS and MANUFACTURING. CHEMISTS. 


COMBINED CHEMICAL AND PHYSICAL BENCH, illustrated 
above, as supplied S National Physical Laboratory, Teddington, fitted 
for Gas, Water and Electricity. 

Catalogue of Chemical and Physical Apparatus, 350 pp. and 1200 
lllustrations, free on application. 

DesiGNs OF BENCHES AND FITTINGS TO SUIT ALL REQUIREMENTS. 
14 EDS. 


COMMERCIAL STREET, 


THE NEW 


“LONDON” 


MICROSCOPE. 


With Eye-piece § inch, § inch 


Object - glasses, in Mahogany 
Case 


£5 12s. 6d. 


Double Nose-piece, 9/- extra. 
Focussing Substage, 14/6 extra. 


R. & J. BECK, Ltd., 
68 CORNHILL, 


LONDON. 


MEANTIME SUNDIAL. 
(MAJOR-GENERAL: OLIVER’S PATENT.) 
IMPROVED PATTERN. 

THE TRUE TIME WITHOUT CALCULATION. 


Full description and price post free on application to the Sole Makers— 


NEGRETTI & ZAMBRA, 


38 HOLBORN VIADUCT, E.C. 
Beancues : 45 CORNHILL; 122 REGENT STREET. 
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UNIVERSITY COLLEGE, LONDON. 
(UNIVERSITY OF LONDON.) 
FACULTY OF MEDICINE. 


WINTER SESSION (1902-1903) begins Wednesday, October 1, 1902. 
Courses for the Degrees of the University :— 


I. PRELIMINARY SCIENTIFIC COURSE. 
ProFEssORS— 
Str W. RAMSAY, K.C.B.. F.R.S. 

i so F. T. TROUTON, M.A., F.R.S. 
Botany .. we pan F. W. OLIWER, D.Sc. 

Zoology... E. A. MINCHIN, M.A. 

A new Chemical Laboratory has been recently constructed and equipped 
for 120 students, Special arrangements are made for students desiring to 
take the Examination in ney 

Fee for the Course, 25 Guineas. 


Il. INTERMEDIATE COURSE. 
ProFessors— 
Anatomy we G. D. THANE. 
Physiolog ove E. H. StARLING, M.D., 
. J. R. BRADFORD, M.D. 
Organic Chemistry ... ssi J NORMAN COLLIE, 
Fee for the Course, 60 Guineas. ’ 


III. FINAL M.B. COURSE. 
ProFEssors— 
. G. V. POORE, M.D. 
(Si T. ROBERTS, M.D. 


Clinical Medicine. CVO MD. BARLOW, Bt., 


Chemistry 
Physics ... 


Medicine 


. E. BARKER, F.R.C.S. 
. J. GODLEE, M.B., M.S. 
™ (Sir VICTOR HORSLEY, F.R.S. 


Surgery 
Clinical Surger 


Midwifery... 
Pathology ono 
Hygiene oe 
Medical Jurisprudence 

Fee, including Hospital Practice, 80 Guineas. 

Composition Fee for the Curriculum required for L.R.C.P. and M.R.C.S., 
«50 Guineas, 

The full Prospectus, containing information as to Prizes, Entrance and 
other Scholarships, of a total value of £800 a year, may be obtained from 


either of the undersigned. 
. R. BRADFORD, Dean. 
- GREGORY FOSTER, Secretary. 


ge New Session Commences 29th September. 


BIRKBECK INSTITUTION, 
BREAMS BUILDINGS, CHANCERY LANE, E.C. 


Day and Evening Courses of Study (Lectures and Laboratory work) 
are held in the following Science subjects :— 

Chemistry «. Jj. E. Mackenzie, Ph.D., D.Sc. 
Physics ... ove oo ALBERT GrirFiTus, D.Sc. 
Mathematics... «. E. H. Smart, M.A. 
Botany... ose A. B. Renpie, M.A., D.Sc. 
Zoology ... H. W. Unruank, B.A., B.Sc. 
Geology and Mineralogy Geo. F. Harts, F.G.S. 
Metallurgy and } Parcuin, A.R.S.M. 

The Science Courses include practical work in well-equipped Labora- 
— and provide for the requirements of the University of London 

egrees. 

Evening Classes are also held in Biology, Physiology, Practical Geometry, 
Machine Construction, Steam and Applied Mechanics, Building Con. 
struction, Land and Quantity Surveying, and k stimating. 

AN OPEN COMPETITION for 20 RAVENSCROFT 
STUDENTSHIPS of 2) Guineas each wili be held on 
September 15th and following evenings. 

Further information on application to the PrinciPAac. 


CITY OF LONDON COLLEGE. 


WHITE ST., MOORFIELDS, E.C. 
(Near Moorgate Street and Li 1 Street Stations.) 
PRINCIPAL: SIDNEY HUMPHREYS, B.A., LL.B. 


FIFTY-FIFTH SESSION, 1902-3, 
MICHAELMAS TERM BEGINS MONDAY, SEPTEMBER 29. 
EVENING CLASSES in ALL BRANCHES of SCIENCE 


at almost nominal fees. 

Well-equipped LABORATORIES for Practical Work in 
CHEMISTRY BIOLOGY, BOTANY, GEOLOGY, and all 
branches of PHYSICS. 

Special Classes for London University, Conjoint Board and 
other examinations. Classes are also held in all Commercial 
Subjects, in Languages, Literature and Art. All Classes are 
open to both sexes; Library, Reading and Coffee Rooms open 
to members. Numerous valuable prizes awarded annually. 

Prospectuses, and all other information, gratis on application. 

DAVID SAVAGE, ‘Secretary. 


ST. THOMAS’S HOSPITAL MEDICAL 
SCHOOL, 
ALBERT EMBANKMENT, LONDON, S.E. 
quae SESSION of 1902-1903 will open on WEDNESDAY, 
tober 1. 

St. Thomas's Hospital being one of the Medical Schools of the University 
of London, provision is made for the courses of study prescribed for the 
Preliminary Scientific, Intermediate and Final Examinations in Medicine. 

_ Three Entrance Scholarships will be offered for competition in September, 
viz., one of 150 Guineas and one of £60in Chemistry and Physics, with either 
Physiology, Botany, or Zoology, for first year’s Students ; one of £50 in 
Anatomy, Physiology, Chemistry (any two), for third year's Students from 
the Universities. 

Scholarships and money prizes are awarded at the Sessional E inations. 
as well as several medals. 

All Hospital Appointments are open to Students without charge. 

Club Rooms and an Athletic Ground are provided for Students. 

The School Buildings and the Hospital can be seen on application to the 
MeEpicaL SECRETARY. 

The Fees may be paid in one sum or by instalments. Entries may be 
made separately to Lectures or to Hospital Practice, and Special Arrange- 
ments are made for Students entering from the Universities and for Qualified 
Practitioners. 

A Register of approved Lodgings is kept by the Medical Secretary, who 
also has a List of Local Medical Practitioners, Clergymen, and others who 
ceceive Students into their houses. 

For Prospectus and all particulars apply to Mr. Renpwe, the Medical 


Secretary. 
H. G. TURNEY, M.A., M.D. Oxon., Dean. 


BALLIOL COLLEGE, CHRIST 
CHURCH, AND TRINITY COLLEGE, 
OXFORD. 

NATURAL SCIENCE SCHOLARSHIPS AND EXHIBITIONS. 


ions wi e the above Colleges inni E 
DECEMBER 2, 1902, 

Three Scholarships and two Exhibitions will be offered ; with one ex- 
ception the value of these endowments will be £80 a year. 

he Subjects for Examination will be Physics, Chemistry, and Biology. 

+ ge will not be expected to offer themselves in more than two of 
these, 

Particulars may be obtained b ication to 

Trinity College, Oxford. 


D. H. NAGEL. 


SOUTH-WESTERN POLYTECHNIC, 
MANRESA ROAD, CHELSEA, S.W. 
Principal—Hersert Tomutnson, B.A., F.R.S. 

DAY COLLEGE FOR MEN. 
COMMENCEMENT of the NEXT SESSION, SEPTEMBER 29. 
ENTRANCE EXAMINATION, SEPTEMBER 22 and 23. 

Free Studentship of the value of £45 depending upon the results of the 

Entrance Examinations. 
The Courses are divided into Two Sections :— 

(1) THE LONDON UNIVERSITY COURSES; and 

(2) THE TECHNICAL COURSES. 

LONDON UNIVERSITY COURSES. 

These Courses are designed to prepare Students for the London B.Sc. 
Degree in the subjects mentioned below :— 

Matriculation Course (one year). Fee £12 10s. per Session. 

Intermediate Science Course (one year). Fee, £15 per Session. 

B.Sc. Courses of two years’ duration in the following subjects :— 
Mechanical and Electrical Engineering, Mathematics, Physics, Chemistry, 
Botany and Geology. 

Fee for the Engineering or Science Degree Course, £15 per Session. 

TECHNICAL COURSES. 

These Courses are of three years’ duration, and give a thorough training 
to those who wish to become Electrical or Mechanical Engineers, or Con- 
sulting or Industrial Chemists. 

DEPARTMENTS. 
Electrical Engineering 
Mechanical 
Applied Chemistry ... 

Further information may be obtained from the Day Prospectus, price 14. 
by post 24d. 

Complete Evening Courses are also provided, of which full particulars 
may be obtained from the Evening Prospectus, price 1¢., by post 2}d. 


MUNICIPAL TECHNICAL COLLEGE, 
BRIGHTON. 
Principal—C. H. DRAPER, B.A., D.Sc. 


DAY COURSES in MECHANICAL and ELECTRICAL ENGINEER- 
ING, and for the LONDON UNIVERSITY DEGREES. 
Approved by the GENERAL MEDICAL COUNCIL FOR THE 
First YEAR’s MEDICAL COURSE. 


Fee, £15 per Session of 36 weeks. 


For other Tutorial Advertisements see page cliii, also pages ii 
and iii of Supplement. 
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UNIVERSITY COLLEGE, LONDON. 
(UNIVERSITY OF LONDON.) 
Principal—G. Carey Foster, LL.D., D.Sc., F.R.S. 


FACULTIES OF ARTS AND OF SCIENCE 


(INCLUDING THE DEPARTMENTS OF ENGINEERING AND OF 
ARCHITECTURE). 

The SESSION 1902-1903 will be opened on Tuesday, September 30. 
Introductory Lecture at 3 p.m. by Prof. J. D. Cormack, B.Sc., 
Assoc. M.Inst.C.E., M.I.Mech.E., M.I.E.E. 

The Principal and Deans will attend on September 30 and October 1, 
from 10 a.m. to r p.m., for the admission of Students. 

The Department of Fine Art (Slade School) will open on Monday, 
October 6. 

The Courses in the Department of Laws will begin on Monday, 


October 20. 
FACULTY OF MEDICINE. 
The Session will begin on October 1. 
Introductory Lecture at 4 p.m. by Mr. Percy FLemminc, B.S., F. R.C.S., 
Assistant Ophthalmic Surgeon to the Hospital. 
The following Prospectuses are now ready, and may be bed on application 
to the SECRETARY :— 
Faculties of Arts and Laws. 
Faculty of Science. 
Faculty of Medicine. 
The Indian School. 
The Department of Fine Art. 
The Departments of Engineering and Architecture. 
The Department of Public Health. 
Scholarships, Prizes, &c. 
Post Graduate Courses and Arrangements for Research. 
T. GREGORY FOSTER, Ph.D., 
Secretary. 


UNIVERSITY COLLEGE OF NORTH 
WALES (BANGOR). 


SESSION 1902-3 will open on WEDNESDAY, 
OCTOBER 1. 
DEPARTMENTS of PHYSICS, CHEMISTRY, and BIOLOGY. 

Prof. E. Taytor Jones, D.Sc. 

PHYSICS .....000 4 Assistant Lecturers and Demonstrators, F. E. Rees, 
& Sc., and D. Farrar, B.Sc. 
f. J. Dossiz, M.A., D.Sc. 

(4s Assistant Lecturer and ‘Demonstrator, A. Lauper, 


Botany—Prof. R. W. M.A., B.Sc. 
BIOLOGY Assistant Lecturer and Demonstrator, J. 


CHEMISTRY... 


Lioyp WILLIAMs. 
Zoology—Prof. Puitie J. WHiTe, M.B., F.R.S.E. 

The Classes and Laboratory Courses of this College are arranged to suit 
the requirements of Students of Practical Science, as well as of Students 
preparing for University and other Examinations. The Lectures in Chem- 
istry, Physics, Botany, and Zoology are recognised by the Universities of 
Edinburgh and Glasgow as qualifying for the Medical Degrees of those 
Universities. One Annus Medicus may be taken at this College. 

The extensive Laboratories (Physical, Chemical, and Biological) are fully 
equipped for Study and Research, and in the Physical Department special 
meee, has been made for the teaching of Electrical Engineering. A 

pecial Course has been arranged in this subject. 

Inclusive Tuition Fee, £11 15. 

LABORATORY FEES (per Term) 
on the scale of £1 1s. for six hours a week, in each Department. 

A considerable number of Scholarships ‘and Exhibitions are open for com- 
petition at the beginning of each Session, and several are awarded at the 
close of each Session on the result of the year’s work. 

For full information as to Courses, apply for Prospectus to the Secretary 
and Registrar, J. E. LLOYD, M.A. 


VICTORIA UNIVERSITY. 
UNIVERSITY COLLEGE, 
LIVERPOOL. 

DEPARTMENT OF ENGINEERING. 

SESSION 1902-1903 COMMENCES OCTOBER 2. 

Complete Courses of Instruction are arranged in : 

(1) Civit ENGINEERING. 
(2) MECHANICAL ENGINEERING. 
(3) Evecrricat ENGINEERING. 

These Courses enable Students to qualify for University Degrees and for 
the College Certificates in Engineering. The comprise, in addition to 
special Engineering Lectures and Laboratory Work, instruction in Mathe- 
matics, Physics, Electrotechnics and eg 
Harrison Professor of Engineering LL.D., F.RS., 
Lyon Jones Professor of R. Wivserrorce, M.A. 


mental Physics 

P F. S. Carey, M.A., late Fellow of 
rofessor of Mathematics ... Trinity College, Cambridge. 

Grant Chair of Chemistry .. J. Brown, L.Sc., F.1.C. 


The special Engi ing Prosp can be ob d on application to the 
SECRETARY. 


For other Tutorial Advertisements see page clii, also pages ii 
_and iii of Supplement. 


| 5, 6&7 Gray’ s Inn Passage, Red Lion Street, Holborn, London, W. t.. 


WRITE FOR 
BOOKLET, 


Photographic 
Chemicals __. 


NO WEIGHING : NO MEASURING 
NO WASTE : NO TROUBLE. 
= 
PORTABLE AND 
INDISPENSABLE 
FOR TOURISTS. 
ALWAYS READY: 
ALWAYS ACCURATE. . 
ALWAYS RELIABLE. 


LIGHT FILTERS on SCREENS 
ORTHOCHROMATIC PHOTOGRAPHY 


In all sizes, ready for 
immediate use. 


CAPS, CELLS, 
FITTINGS & CASES. 


In all sizes, 


ORTHOCHROMATIC 
PLATES 


Quarter-plate to 15 x 12, 
always in stock. 


PRICES OF STANDARD FILTERS,*CAPS AND CASES. 
Absolutus Gilvus Landscape BI’k Bronz’i Morocco 
Fiiters. Filters. Filters, 2, Spring LeatherVelvet 
rh, 1h, 28,/Sq 10/ 10 6 Cells, as fig. Lined Cases. 
» th, 19, (Square n. 


14, 18 
12/6 12/6 10/- 
e ove 
30/- ... 30/- ... 20/- 4/- 2h, 


EVERY REQUISITE FOR NATURAL COLOUR:; PHOTOGRAPHY. 


Trichromatic Light Filters from 15s. per?set of three. 
Complete Outfits with Filters from .£2 10s. 


i= Illustrated and Descriptive post. 


free to readers of NATUR 


SANGER SHEPHERD & CO., 


Manufactur Apparatus, Cameras and Rotating Sectors 
for the Measrement of Ligh and Clon, 


TORY AND Orr 
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CHEMICALS 


prism table. Rack 
| For ANALYTICAL, MICROSCOPIC, BACTERIOLOGICAL and 
adjustable slit and | 

comparison prism to | PHOTOGRAPHIC PURPOSES, are the 
collimator. Rising STANDARDS OF PURITY, RELIABILITY 
and adjustable prism 


table. #1110 0 AND GENERAL EXCELLENCE. 
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With 6” Circle, reading to 30” 14 0 0. 70 be had through the regular Trage Channels, or Who'esale 
Spectrometers made to the highest degree of accuracy from 
1 BELMONT STREET, CHALK FARM, N.W. E. MERCK, 16 Jewry St., LONDON, E.c. 
SECOND-HAND Head Office and Works: DARMSTADT, GERMANY. 


MICROSCOPES 
SWIFT’S “ HISTOLOGIST,” £4, £5, £6, £8 105., £12 1os., to suit FREDK. JAGKSON & Co 
all classes of Students. . 


BECK’'S “STUDENT,” £2 5s. to £12 10s. (Late MOTTERSHEAD & CO.), 


WATSON'S “EDINBURGH,” £4 tor. 19 £16 vor 14 CROSS STREET, MANCHESTER. 


ZEISS’ “IVa,” complete, £16 10s. 
Goods Entrance: 10 Half-Moon Street. 


LABORATORY FURNISHERS, 


Importers, Manufacturers, and Dealers in 
CHEMICAL AND PHYSICAL 
APPARATUS 


Of every Description. 
Fine Chemicals, Volumetric Solations, 
Plain and Stoppered Bottles, 


AND EVERY LABORATORY REQUIREMENT. 
mee" Oatalogue of Apparatus, with Price List 
Ohemicals, free on 


Address—“‘ APPARATUS, MANCHESTER.” 
Telephone Number—2038. , 


Microscopes by all makers. List on application® 


A. CLARESON & CoO., 
28 BARTLETT'S BUILDINGS, HOLBORN CIRCUS, LONDON. 


MERCURY PUMPS OF ALL DESCRIPTIONS. 


The illustration shows a three-fall Sprengel 
Pump with McLeod gauge attached, which in- 
strument is indispensable for research work in 
high vacua. The gauge on this pump will measure 
vacua from ‘8 m/m to ‘oooor m/m. Range can be 
as desired. 


A. C. COSSOR, 54 Farringdon Road, E.C. Selim 
(CONTRACTOR TO H.M. GOVERNMENT). 


= “OPTIMUS.” = 
CAMERAS, 
LENSES, 

HIGH-CLASS 
PHOTO APPARATUS 


Of every description. 
CATALOGUE POST FREE. 


PERKEN, SON & CO., 110, circuses. LONDON. 
HARVEY & PEAK, 


BY APPOINTMENT TO THE ROYAL INSTITU. 
TION OF GREAT BRITAIN. 

POST OFFICE BRIDGE SETS AND 
DEAD BEAT GALYVANOMETERS. 
POTENTIOMETERS. STUDENTS’ 

SPECTROMETERS. SPHEROMETERS. 
INDUCTION COILS A SPECIALITY. 


Sole Makers of Wagg’s we Table for X-Ray 


66 ; CHARING CROSS ROAD, LONDON, W.C. 


Apparatus for estimation of sulphur in spent oxide 
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Ww. G. PYE & CO., 
GRANTA WORKS, MILL LANE, CAMBRIDGE. 


MAKERS OF ALL KINDS OF PHYSICAL, PHYSIOLOGICAL 
AND OTHER SCIENTIFIC APPARATUS. 


TWO-PLATE 


STORAGE CELL 


IMPROVED DESIGN 


FOR 


RESEARCH WORK. 


BRITISH MANUFACTURE 


WRITE FOR 
SPECIAL PAMPHLET. 


Professors, Science Teachers and others requiring substantially made 
reliable apparatus at moderate prices should write, stating their wants ; 
we shall be pleased to quote you. 


LARGE STOCK. QUICK DELIVERY. 
SuiprinG ORDERS FILLED WITH PROMPTITUDE. 


Special apparatus for Research Work made to ¢ * requi ts by 
experienced workmen. 


INSPECTION INVITED. PRICE LISTS FREE. 


ADAM HILGER, 


75a CAMDEN ROAD, LONDON, N.W. 
(Late of 204 Stanhope Street.) 


PHOTO-MEASURING MICROMETER. 


SPECTRO-PHOTOGRAPHY 


PRISMS AND LENSES OF QUARTZ, 
PRISMS OF ICELAND SPAR; 
HOLLOW PRISMS & FLUID 
CELLS FOR ABSORPTION SPECTRA. 


QUARTZ SPECTROGRAPHS. 


PRICE LIST POST FREE ON APPLICATION. 


CARL ZEISS, 


OPTICAL WORKS, JENA. 
LONDON BRANCH: 


29 MARGARET ST., REGENT ST., W. 


NEW 


PHOTO-MICROGRAPHIC STAND, 


With very wide body- -tube speciall 
designed for working with our MICRO- 
PLANARS. It is also fitted with a new 
Fine-Adjustment of great accuracy and 

possessing a very slow movement. 
These features render this Microscope 
pre-eminently suitable for Photo-micro- 
graphy with the highest and lowest powers, 
as well as for ordinary visual observations. 


DESCRIPTIVE PAMPHLETS FREE ON APPLICATION. 


GAMBRELL BROS. 


CONTRACTORS TO H.M.’s GOVERNMENT, 
DURHAM HOUSE, 
23 NORTH SIDE, CLAPHAM COMMON, s.W. 


NEW FO 


MAGNETOMETER 
GALYANOMETER 


WITH 
DIVIDED SCALE, 
ANTI-PARALLAX MIRROR, 
REMOVABLE CLASS WINDOW, 
ADJUSTABLE TORSION-HEAD 
ITH REMOVABLE CAP, 
CELLULOID BACK, 

#OLISHED MAHOGANY’ GASE, 
MACNET CLOSE TO. BACK OF 
INSTRUMENT. 

Price 15s. Differentially 
Wound, Four Terminals a 

Control Magnet, 18s. 


PATENT APPLIED FOR 


See also January 9. 


G. BOWRON, 
57 EDGWARE ROAD, LONDON, W., 
has always on hand a large and varied stock of 


SECOND-HAND 
APPARATUS 


BY STANDARD MAKERS, IN PERFECT WORKING ORDER, AT 
EXTREMELY MODERATE PRICES. 
As supplied to the National Physical Laborator 7,3 Aberdeen, Aberyst- 
wyth, Birmingham, Nottingham and-Glasgow Universities ; Bedford, 
Bradford, Clifton, Heriot Watt and Yorkshire Colleges ; and twenty 
other Scientific Institutions, Polytechnics, &. 

O@ Nature says: ‘“‘ Teachers requiring efficient apparatus at a low 
cost for lecture or laboratory purposes, might consult the list with 
advantage.” 


List on application by mentioning NATURE. 


KERSHAW’S 


plete in Travelling 
Case, with safety 
B.T. or mixed jet and 
silvered prism to 
vertical system. This 
model is the most 
— of ‘Science 
che res al of about 10 years’ enatineh us cuanafactusd of this class of Lantern. 
Silvered Front Prism, 16/- extra. LIBERAL 
TRADE DISCOUNTS. 
Dorrington St., LEEDS. 
THE TRADE, 


If with Injector Jet, 20/- 

Sole Maker and Patentee— 
Scientific Instrument Maker. 
SPECIALITIES MANUFACTURED FO 


Wi; — | — 
R. 
LANTERN 
—=- RENDALL'S) and 


NATURE 


COERZ 
DOUBLE 
ANASTIGMATS 


The finest of Photographic 
Lenses, suit every requirement of the 
scientific photographer. 


For definition and covering 
power these lenses are 
unexcelled. 


GOERZ 
DOUBLE ANASTIGMATS 


are made in several different series varying in 
rapidity from F. 4.5 to F. 22. 
OBTAINABLE OF EVERY GOOD PHOTOGRAPHIC DEALER. 


Particulars free on application, if ‘‘Nature”’ is 
mentioned, to 


CP. GOERZ, 1 to 6 HOLBORN CIRCUS, 


LONDON, E.C. 


Series 1 B.F. 4.5 to 
F. 5.5. 
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THE ‘NYDIA’ POCKET CAMERA, 


For Cycling, Climbing and Walkin Takes Plates, 
Cut Films, or Daylight Spools. 
Exceedingly light and portable, yet 
complete and ntaited. 
A good Lens, a perfect Shutter, 
the Highest Finish 
throughout. 
Price: 
For 4} X 34 in. 
£7 10 O. 
For 6} X 4} in., 
from 


£19 5 0. 


ILLUSTRATED SOOEELET, eee. 


THe ‘N. & G’ REFLEX 


SELF-FOCUSSING CAMERA, 
For Natural History and General Work. 
Enables one to photograph anything—from a Distant Range of Mountains, 
to a Butterfly or Flower /ud/-stze, with perfect ease and absolute sharpness. 
ce, complete with Zeiss Anastigmat .* 2 foci, 
for 44 X 34 in. Pictures, £27 1 


THE ‘N. & KINEMATOGRAPHS. 


A SERIES OF HIGH-CLASS RUMENTS 


URING PERFECT RESU 
cially adapted for Scientific Work. 
TAKING, DEN ELO PRINTING anp PROJECTING 
PPARATUS. 
CA TALOGUE FREE. 


The ‘N. & G.’ Universal Cameras, Tri rami 
Cameras, Lenses, Lanterns, and all ‘Photographic 
and Materials. 

SPECIALITY :— COMPLETE OUTFITS for Expeditions 
d Special Researc 


NEWMAN & GUARDIA, Ltd., 
90 & 92, SHAFTESBURY JT ONDON. 


AVENUE, W. 


THE HIGHEST VACUUM 
READILY OBTAINED. 


ASK FOR 
LIST No. F. 45. 


PRICES FROM £4 5 O 


APPLY FOR FULL PARTICULARS OF THE 


“GERYK” VACUUM PUMPS (EXEYS®) Tp 


Pulsometer Engineering C212 


THE 
ROSENHAIN 
IMPROVED FORM 
OF 
THOMSON 
CALORIMETER. 


AN 
ACCURATE AND 
INEXPENSIVE COAL 
CALORIMETER 
ESPECIALLY 
ADAPTED 
FOR WORKS AND 
TEACHING 
LABORATORIES. 


SCIENTIFICIINS 
CAMBRIOCE| 


Practically complete iste is secured, less than 0°5 per 
cent. of the sample escaping com! ustion. A complete determina 
tion of the calorific value can be made in little more than hal! 
an-hour. 


SCIENTIFIC INSTRUMENT CO. 


LTD., 


CAMBRIDGE. 


cloth 
| |=" — 
¥ 


SEPTEMBER 4, 1902] 


NATURE 


ya CATALOGUE (700 pages and 3000 illustrations, stiff 
cloth bound, quarto) of MAX KOHL’S Instruments in 
PHYSICS and CHEMISTRY forwarded free on appli- 
cation by COLLEGES, SCHOOLS and LABORATORIES. 


ELECTRO 
- MAGNET 


for experiments on Para- 
and Dia-Magnetism, com- 
plete with pole pieces and 
suspension arm, as shown. 


Carrying capacity I cwi., 


ISENTHAL & CO. 
85 MORTIMER STREET, LONDON, W. 


Contractors to the Admiralty, War, India, and Colonial Offices, &c. 


NEW PATTERN 


DIFFERENTIAL 
GALVANOMETER 


FOR LOW RESISTANCE TESTING. 


Advantages over the Potentiometer and the Kelvin 
Bridge— 
Much simpler to work. 


Accuracy limited only by that of the Standards 
employed. 
Prime cost. 


Price complete, with Circular Slide Wire and Keys, £14 4s. 


(See Proceedings of Inst. of E.E., Vol, XXX., No. 151, 
Page 908.) 


NALDER BROS. & CO., 


12 CARTERET STREET, QUEEN ANNE’S GATE, 
WESTMINSTER, LONDON, s.W. 
(Late 16 Rep Lion STREET, CLERKENWELL.) 


FINE ART PHOTOGRAPHS. 


SUITABLE APPROVAL PACKETS sent on application by post 
for selection to any part of the world. Pl state requirements. 


Paris Salon Pic- 

tures. Classical 
Undraped Figures. 
Secular and Reli- 


Life Studies. 
Eastern pes. 
Children, Animals, 
Fruit, Flowers. 
Clouds, Waves. 


——— 
Collections from the 
National Gallery, 
, South Kensington and 
British Museums, 
Waiker Art Gallery 
(Liverpool), Louvre, 
Luxembourg, Vati- 
van, Dresden and other 
noted Galleries. 


Prices 3d. to 15s.each. 


STEREO - SLIDES. 
—Boer War Scenes, 
Animals, Humorous, 
Statuary, ypes, 
Views (British, 

Foreign, Indian ; 

“CUPID AND PSYCHE,” by Gérarp. Scenes), 


Size 10 in. x 7 in., unmounted, at 2s, Price 84. each. 


THE “TRIUMPH” ALUMINIUM STEREOSCOPE, 4s. 


Sent on approval against €d. for postage. 


ERDMANN & SCHANZ 


26 YEars), 
The Balham Photographie and Stereoscopic Offices, 
116 ‘‘ LEIGHTON” TERRACE, BEDFORD HILL, BALHAM 
JUNCTION, LONDON, S.W. 


Orrice Hours, to TILL 5: SATURDAYS, 10 TILL 12. 
Summary of Photographs, 1d. gost free. Catalogue, 34. post free. 


SUMMER HOLIDAYS. 


SCIENTIFIC MEN (both Professional and Amateur) 


WILL FIND THE 


“WATKIN” MOUNTAIN ANEROID 


a most interesting companion. which will greatly enhance 
the pleasure derived from their tour. 


Osverse. 


REVERSE. 


“ Extraordinary 
results are obtain- 
able with this Ane- 
roid.’ — 

ED 


Used in all the American and Colonial Surveys. 


THERMOMETERS for STUDENT WORK 

as specially produced for the Laboratories of 

the Royal College of Science and City and 
Guilds Institute. 


Catalogues, Estimates and all Information free by Return Post. 


JAMES J. HICKS, 
8, 9 & 10, HATTON GARDEN, LONDON. 
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MACMILLAN & CO”S LATEST LIST, 


THE CAMBRIDGE NATURAL HISTORY. 
Volume X.—_MAMMALIA. 


By F. E. BEDDARD, M.A., F.R.S., Vice-Secretary and Prosector of the Zoological 
Society of London. ILLUSTRATED. 8vo. 17s. net. 
LAND AND WATER.—“ A notable book, the result of long study, patient labour, sound reasoning, and careful selection, 
for which we are deeply indebted to the author.” 


NOW COMPLETE IN FOUR VOLUMES. 


THE SCIENTIFIC MEMOIRS OF THOMAS HENRY HUXLEY. 


Edited by Sir M. FOSTER, K.C.B., F.R.S., and Professor E. RAY LANKESTER, F.R.S. In 4 vols, 
With Portraits and Illustrations. Super-royal 8vo, Vol. I. 25s. net. ; Vol. II. 30s. net. ; Vol. III, jos. net. ; Vol. IV. 
30s. net. 


NEW WORK BY PROF. BALDWIN. 


DEVELOPMENT AND EVOLUTION, INCLUDING PSYCHO- 


PHYSICAL EVOLUTION, EVOLUTION BY ORTHOPLASY, AND THE THEORY OF GENETIC MODES. 
By JAMES MARK BALDWIN, Ph.D., Princeton, Hon. D.Sc. Oxon., LL.D. Glasgow. 8vo. tos. 6d. net. 


METALLOGRAPHY: AN INTRODUCTION TO THE STUDY 


OF THE STRUCTURE: OF METALS, CHIEFLY BY THE AID OF THE MICROSCOPE. By ARTHUR 

H. HIORNS, Head of Metallurgical Department, Birmingham Municipal Technical School. Globe 8vo. 6s. 
NATURE.—‘‘ The researches on which Mr. Hiorns has based his book are scattered and highly specialised, and the 
acquirement of a general elementary knowledge of the subject has been a difficult matter for the student. The appearance of 
this book is, therefore, particularly well timed, and it will be eagerly read by many, who will not be disappointed by what they 


find.” 
SECOND EDITION NOW READY. 


ELEMENTARY TREATISE ON KINEMATICS & DYNAMICS. 


By Profesor JAMES GORDON MACGREGOR, M.A., D.Sc., LL.D., &c. Crown 8vo. 10s. 6d. 


THE PRINCIPLES OF INORGANIC CHEMISTRY. 


By WILHELM OSTWALD. Translated with the Author’s sanction by ALEXANDER FINDLAY, M.A., B.Sc., 
Ph.D. . With 122 Figures in the Text. 8vo. 18s. net. 
KNOWLEDGE,—“ The book is one which every teacher and adult student of chemistry should consult, and for this 
purpose it ought to be added to every public and college library.” : 


MATHEMATICAL TABLES FOR READY REFERENCE. 


Compiled by FRANK CASTLE, M.1.M.E. Crown 8vo. Sewed, 2d. 
SEPTEMBER NUMBER NOW READY. 


THE 
A MONTHLY MAGAZINE OF EDUCATIONAL WORK AND PROGRESS. Price 6d. 
CONTENTS. 

Geography for Matriculation at London University. (lllustrated.) The Revised Kegulations. By E. R. 
Wethey, M.A., F.R.G.S.—Physical Training in Schools. (Illustrated ) II.: Swedish Drill and Physical Exercises. 
By Thomas Chesterton.—Batteries for Laboratory Work. (Illustrated.) By A. E. Munby, M.A.—Training in 
Scientific Method.—Royal Commission on University Education in Ireland.—University Extension Summer Meeting, Cam- 
bridge, 1902. (From our Cambridge Correspondent.)—The Nature-Study Exhibition. By F. W. Headley, M.A.— 
Conferences at the Nature-Study Exhibition. By Wilfred Mark Webb.—The Schools’ Exhibit at the Cork Inter- 
national Exhibition. —The Study of Childhood. By P. A. Barnett, M.A.—Two Science Books for the Library. By W. A. S.— 
Popular Errors in Meteorology and Geography.—Nature Notes for September. By the Rev. Canon 
Steward. M.A.—The Committee Stage of the Education Bill.—Correspondence: Quantitative Determination for 
Schoolboys. (lIllustrated.) By W. Marshall Watts, D.Sc.—A Method of Demonstrating the Forms of Elec- 
trical Lines of Force. (Illustrated.) By William Bennett, A.R.C.Sc.—Books on History. By J. S. Lindsey.— 
** Phaeacians” and ‘ Suitors of Penelope.” By Walter Copland Perry and *‘ Your Reviewer.” 


THRE PHYSICAL REVIEW. 


A JOURNAL OF EXPERIMENTAL AND THEORETICAL PHYSICS. 
Conducted by EDWARD L. NICHOLS, ERNEST MERRITT, and. FREDERICK BEDELL. 
No. 2. Vor. XV. AUGUST, 1902 Price 3s. Net. 

ContTEeNtTS.—On the Specific Heat of Supercouled Water. By H. T. Barnes and H. Lester Cooke.—The Penetration of 
Totally Ke fccted Light isto the Rarer Medium. By Elmer E. Hall.—On the Effect of Low Temperature on the Recovery of 
Overstrained Iron and Steel, By E. G. Coker.—Lecture Room Demonstrations of Astigmatism and of Distortion. By 
W. S, Franklin. —Prisms and Plates for showing Dichromatism. By R. W. Wood.—'The Invisibility of Transparent Objects. 
B, Kk. W. Woxl.—A Method fog Maintaining Intermediate;Temperatures. By Chas. T. Knipp.—New Books. 


“MACMILLAN AND CO,, LIMITED, LONDON. 
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9 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
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With 30 Original Illustrations. Price 2s. 6d. 
The HYGIENE of the MOUTH. 
A Guide to the Prevention and Control of Dental Diseases. 
By R. DENISON PEDLEY, L.D.S. , F. Ed. 
Dental Surgeon to the Evelina Hospital soa 
BY THE SAME AUTHOR. 
The DISEASES of CHILDREN’S TEETH. 
Well Illustrated. Price 7s. 6d. 
SEGG & CO., 289 and 291 Regent Street, London, W 


Phoenix Assurance Co., Ltd. 


PHGNIX FIRE OFFICE. 


ESTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 
LOSSES PAID OVER £25,000,000. 


ESTABLISHED 1851. 


BIRKBECK BANK. 


Southampton Buildings, Chancery Lane, London. 
lo DEPOSIT ACCOUNTS 
3 Jo repayable on demand. 3 
The BIRKBECK ALMANACK, with full particulars, post frees 
C. A. RAVENSCROFT, Managing Director. 


TO SCIENCE LECTURERS. 
HUGHES’ PHOTO-ROTOSCOPE CINEMATOGRAPHS. 


THE MOST PERFECT. 
No Flickering. Superb Mechanism. Price 27 7 0. 
The Moto-Photo Camera for taking the Pictures. 
Illustrated Lists, 2d. 


See Mr. HuGues’ PATENT COMBINATION OPTICAL LANTERN, 
&c. Miniature Re Lantern constructed for B. J. MALDEN, Esa. : great 
success. New Oxyhydrogen Microscope. Science Lanterns for Class De- 
monstration. ibcent Results. Docwra Triple, Prize Medals, Highest 
Award. Su to the Royal Polytechnic Institution, Dr. H. GratTan 
GuInNgss, ” Patent Pamphengo Science Lanterns. The Universal 
Lantern 4-inch Condensers, 4-wick Lamp, Portrait Combination front 
Lenses, 18s. 6d., Marvellous value. Science Lecture Sets. Novelties. 
The Lantern Kaleidoscope. Cheapest Lantern Outfits in the World. 
Grandly Illustrated Catalogue, over 180 choice Engravings, 6d. ; 
Postage, 44. Small Illustrated atalogue, too pages, free, sd. List of 
60,000 Slides and 300 Lecture Sets, Science spon Views, &c., 6d. ; 
Postage, 2d. Pamphlets Free. W. C. HUGHES. Spsciatisr, 
Brewster House, 82 Mortimer Road, Kingsland, N. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Desmids, Diatoms, Amceba, Arcella, Actinosphzrium, 
Vorticella, er H dra, Floscularia, Stephanoceros, Melicerta, and many 
other Specimens of Bond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH, 


The following animals can always be supplied, either living 
or preserved by the best methods :— 
Sycon ; Clava, Obelia, Sertularia; Acti Tealla, Alcy- 
(preserved) ; Le Amphiporus ; ; Nereis, 
Aphrodite, Rg Lanice, Lepas, Balanus, marus, 
Ligia Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, Pectens 
Bugula, isle, Pedicellina, Holothuria, Asterias, Echinus ; Ascidia, Salpa 
(preserved), Scyllium, Raia, &c., &c. 


THE DIRECTOR. 


WATKINS & DONCASTER, 


NATURALISTS, 


AND MANUFACTURERS OF 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ E@@8 AND SKINS, AND ALL 
BRANCHES OF NATURAL HI8TORY. 


SPECIAL SHOW-ROOM FOR CABINETS. 


De Our Catalogue (96 pp.) Post free on application. 
N.B.—For Excellence and Superiority of Cabinets and 
Apparatus, references are permitted to distinguished 
patrons, Museums, Colleges, &e. 


A LARGE STOCK. OF INSECTS, BIRDS’ EGGS 
AND SKINS. 


Birds, Mammals, &c., Preserved and Mounted by First-class Workmen 
true to Nature. 


All Books and Publications on Natural History supplied. 


36 STRAND, LONDON, W.C. 
(Five Doors from Charing Cross.) 


COLLECTIONS OF 


MINERALS, ROCKS or FOSSILS 


to illustrate the leading Text-books on 


GEOLOGY, PHYSIOGRAPHY and MINERALOGY. 
50 Specimens in Box, 12/6 ; 100 do., 21/; 200 do., 42/- 
A large Stock of Minerals, and Microscopic Object: 
‘ion 
CATALOGUES GRATIS. 


Geologists’ Hammers, Cabinets, Card Trays, Glass-capped Boxes, &c., 
&c., always in stock. 


THOMAS D. RUSSELL, 
87 NEWGATE STREET, LONDON, E.C. 


Minerals, Rocks, Fossils, Metallic Ores, Rough Precious Stones, &c, 


Collections of above for Prospectors, Mintag Engineers, 
Technical Schools, and for Private Study. 


MINERALS FOR ALL PURPOSES. ROCKS FROM NUMEROUS LOCALITIES. FOSSILS 
FROM ALL BRITISH FORMATIONS. 
ROCK SECTIONS :— 
Precious Stones, Meteorites, Rare Minerals, Blowpipe Oases, Glass 
Top Boxes, Gevlogical Apparatus, Cabinets, Oard Trays, Lanterp 
Slides of Rock Sections. 


ALL LISTS FREE OF 


JAMES R. GREGORY & 


MINERALOGISTS, &c.,_ . 
To Science & Art Department, British, Indian, & Colonial Museums, &% 
Office and Stores ;— 


1 KELSO PLACE, STANFORD RD., KENSINGTON, W. 
ALBERT EDWARD JAMRACH 


(Late CHARLES JAMRACH), 
NATURALIST, 
180 ST. GEORGE STREET EAST. 


J. BACKHOUSE & SON, Lro 


(SCIENTIFIC DEPARTMENT.) 


Large and thoroughly mag Stocks of BOTANICAL MATERIAL 

FOR CLASS-W ORK K, &c.,&c. Fresh, or carefully preserved. 

Fortnightly consignments of TROP! ICAL and other SPECIMENS. 
New Laboratories available for Research. Inspection invited. Prices 
moderate. Lists and further information gvatis. 


For prices and more detailed lists apply to 
Biological Laboratory, Plymouth. 
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ATWOOD MACHINE (Patent). — 
OUR ORIGINAL PATTERN GREATLY IMPROVED. 


New Release (Patent), Dropping Platform done away with, Aluminium Wheel, Agate Bearings, Extra Weights. This 
machine is now a practical Instrument, and with each a Certificate is given, together with a Pamphlet of Experiments. 


PRICE COMPLETE £4 15s. NET. 
PHILIP HARRIS & CO., Lim., BIRMINGHAM and DUBLIN. 


CROSSLEWV’S GAS ENGINES. 


‘ = GREAT REDUCTION 
REMODELLED. 


(Vepresents J type in Oil or 
Gas, giving about 
14 effective horse power.) 


Crossiey’s Portable Oi] Froing 
received the FIRST. PR Zé 
at the Royal Agricultur,/ 
Show, Cardiff, June, 1901. 


Immediate delivery for Stock 
Sizes of Engines. 


ENGINES DELIVERED. - Up to 


the end of 1901, 42,873 engines 
have been delivered, representing 
695,969 B.HP.. 


MANCHESTER 
WATSON’S NEW MICROSCOPE, 
The “HOLOS” FRAM. 


COMPREHENSIVE. EFFICIENT. LOW PRICE. 


The celebrated Fram Microscope, with the addition of complete Mechanical Stage and Compound Substage. 
Finest workmanship. Price with one Eyepiece, £8. 
Ser F41.—HOLOS FRAM Stand, with two Eyepieces, 1 in., and 1/6 in., Objectives, Abbe Illuminator with Iris 
diaphragm, and Mahogany Case, £12 5s. 
TWO SPEED FINE ADJUSTMENTS. 

THE MALES-WATSON. An entirely new double lever device (patented). 

THE SPINDLE MILLED HBAD. The simplest and cheapest pattern. 
For particulars of the above, also for descriptions of the latest and best Condensers, Objectives, 
Eyepicces and Accessories for the Microscope, send for Catalogue No. 2, post free on application. 


Watson's Catalogue of Objects for the Microscope (No. 3) is the most complete 
in the world, post free on application. 


W. WATSON & SONS (z:zaszisied 1837), 313 HIGH HOLBORN, LONDON, WC. 


il ‘ . ; Branches: 16 Forrest Roap, EpinsurGcu. And 78 Swanston Street, Melbourne, Australia. 
il : i Opticians to H.M. Government. 


DALLMEYER'S TELE-PHOTO. LENSES & ATTACHMENTS 
JIL 


CROSSLEXT BROS., 1TD., 


Enable you to take Photographs of Distant or Inaccessi!:e 
Subjects of sufficient size to be of practical value. 


D@ Indispensable for use in all departments of Natural 
History Field Work (especially Ornithology), and a!so 
to Architects. 


Price from £8 15s. 


r=} 


MODOCRATE PowEiR 


Prices and Particulars on application. Estimates anu 
advice free. 


Stigmatie Lens fitted with Tele-Photo. Attachment. J. H. DALLMEYER, Ltd "% 

(These Attachments can be fitted to any good Lens. ) 25 Newman Street, London, W. 


,Printed by Richarp CLay anp Sons. LimiTep, at 7 & 8 Bread Street Hill, Queen Victoria Street, in the tg London, and published by Macwut:tay 
anv Co.. Lauran, at St. Martin's Street, Londen, W.C., and Tue Company, 66 Fifth Avenue, New York.—Tuurspay, Septem r +, 1922. 
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GENERAL LIBRARY, 
UNIV. 0 MICH. 


SEP 1902 


A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 
** To the solid ground 
Of Nature trusts the mind which builds for aye. + Seiad, 


ICE SIXPENCE 
* [All Rights are Reserved. 


No. 1715, VOL. 66] THURSDAY, SEPTEMBER 11, 1902. 


Registered as a Newspaper at the General Post Office.] 


PATENT 


“DEMONSTRATOR'S” LANTERN, 


The most simple 


FOR LIMELIGHT OR ELECTRIC. 
With Prism for Erecting, andefficient 
and for Vertical Projection. Single Lantern 
8 FLEET ST., scientific work. 


| 
THIS SEASON'S 


GATALOGUE OF 
SLIDES, &c. 
FULL CATALOGUES FREE 


FROM THE A CTURERS. 


R. & J. BECK, LTD., 


68 CORNHILL, LONDON, E.C. 


MEANTIME SUNDIAL. 
(MAJOR-GENERAL OLIVER’S PATENT.) 


SPECTROSCOPES, IMPROVED PATTERN. 
POLARISCOPES, THE TRUE TIME WITHOUT CALCULATION. 


SACCHARIMETERS. 
APPARATUS AND OBJECTS FOR 


POLARISED LIGHT 
DIFFRACTION. 


20- 
26 SARDINIA STREET, LINCOLN’S INN FIELDS, 38 HOLBORN VIADUCT, E.C. 
LONDON, W.C. Brancugs : 45 CORNHILL; 122 REGENT:STREET. 
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UNIVERSITY OF EDINBURGH. 


SESSION 1902-1903. 


WILLIAM MUIR, K.C.S.I., D.C.L., 


LL.D., Ph.D., &c. 


The WINTER SESSION opens on October 14 (Practical 
Anatomy, October 1), and closes on March 20. The SUMMER 
SESSION opens on May 1, and closes about the middle of July. 


FACULTY OF MEDICINE. 
Dean—Professor A. R. SIMPSON, M.D., D.Sc. 


The Faculty embraces fourteen Chairs ard twelve Lectureships; and 
attached to these Chairs there are about thirty Assistants and Demon- 
strators. Instruction is given in all the branches of Medical Science, viz.:— 


Professors. 


Cuemistry—Alex. Crum M.D., D.Sc., LL.D. 

Zoo1.oGy—J. Cossar Ewart, 

Borany—lIsaac Bayley Balfour, M. D., D.Sc. 

Puysics—J. G. MacGregor, D.Sc., LL. D. 

Anatomy—Sir William Turner, K.C.B., M.B., D.C.L., LL.D. 

A. Schafer, 

MareriaA Mepica—Sir Thomas R. Fraser, M.D., LL.D. 

—William S. Greenfield, M.D. 

Forensic Menictne—Sir Henry D. Littlejohn, D., LL.D. 

Pustic Heattu—C, Hunter Stewart, M.b., D.Sc. 

Mepicine—John Wyllie, M.D., LL.D. 

SurGerv—John Chiene, M.D., C. B. 

Mipwirery—Alexander Russell Simpson, M.D., D.Sc. 

Ciinicat SurGEry—Thomas Annandale, } 

Cuinicat Mepicine—Sir Thomas R. Fraser, M.D., Wm. S. Greenfield, 
M.D., John Wyllie, M.D., A. R. Simpson, M.D. (cn Diseases of 
Women). 

University Lecturers. 


MenTAL Diseases—T. S. Clouston, M.D. 

Diseases OF THE Eve—G. A. Berry, M.B. 

CurnicaL Instruction on Diseases oF CuiLpREN—Staff of Royal 
Hospital for Sick Children. 

EMBRYOLOGY AND VERTEBRATE ZooLOGyY—J. Beard, D.Sc. 

ReGionaL Anatomy—D. Hepburn, M. 

Apvancep Pracricat Puysio.ocy —T. H. Milroy, M.D., B.Sc. 

EXPERIMENTAL PHARMACOLOGY—W. C. Sillar, M.B., B.Sc 


PATHOLOGICAL I. M. Beattie, M. D. 
Puysics—C. G. Knott, M.A., 
DISEASES OF THE LARYNX, Ear, — Nose—P. M‘Bride, M.D. 


Tropicat Diseases—A. Davidson. M. 
Diseases OF THE SKIN—W. Allan Jamieson, M.D. 


Practical Instruction is afforded, under the superintendence of the Pro- 
fessors, in Laboratories with the necessary appliances, and in Tutorial and 
Practical Classes connected with the above Chairs, and opportunities are 
afforded to Students and Graduates to extend their practical nowledge and 
engage in original research. 

Opportunities for Hospital Practice are afforded at the Royal Infirmary, 
the Hospital for Sick Children, Maternity Hospital, the City Fever Hos- 

ital, and the Asylum for the Insane Upwards of 1800 beds are available 
or the Clinical Instruction of Students of the University. 

Four Degrees in Medicine and Surgery are conferred by the University of 
Edinburgh—viz., Bachelor of Medicine (M.B.), Bachelor of Surgery (Ch. B.), 
Doctor of Medicine (M.D.), and Master of Surgery (Ch.M.); and Diplomas 
in Special Branches of Medical and Surgical Practice may also be con- 
ferred on Graduates in Medicine and Surgery of the University. 

The minimum Class Fees for M.B. and Ch.B., including Hospital Fee 
(£12), amount to about £115, and the Matriculation and Examination Fees 

o £28 7s. An additional Fee of £1o ros. is —, by those who proceed 
te M.D., and £10 10s. by those who proceed to Ch. 

The coum value of the Bursaries, Prizes, ose and Fellowships 
in the Faculty of Medicine amounts to about £3600, and that of the other 
Bursaries, &c., tenable by Students of Medicine, amounts to about £1820 

Instruction is also given in Public Health, and the Degrees of B.Sc. and 
D.Sc. in Public Health are conferred by the University. 

Residences for Students, Graduates, and others, situated within easy reach 
of the University, afford excellent board and lodging on very moderate terms. 

Further information as to Matriculation, the Curricula of Study for 
Degrees, &c., in Medicine, may be obtained from the Dean of the Faculty 
of Medicine, and for Degrees in the Faculties of Arts, Science, Divinity, 
Law, and Music, from the Deans of these Faculties, or from the Clerk of 
Senatus ; and full details are given in the University Calendar, published by 
James Thin, 55 South Bridge. 

The Preliminary and Degree Examination Papers in each of the Faculties 
are also published by Mr. James Thin, viz. Agts and Science Preliminary 
Papers, and Bursary Papers, 1s.; Medical Preliminary Papers, 6d.; Degree 
Science, Divinity, Law, Medicine, and Music, 6d. 
eac 

By authority” ‘ofthe Senatus, 


July, 1902. L. J. GRANT, Secretary of Senatus. 


PHYSICS ....c000e f Assistant Lecturers and Demonstrators, F. E. Ress, 


Prof. 
CHEMISTRY... { as Assistant Lecturer and 


the requirements of Students of Practical Science, as well as 
for University other Examinations. 


Edinburgh and Glasgow as qualifying for the Medical Degrees of those 
Universities. 


equipped for Study and Research, and in the Physical De 
pears has been made for the teaching of Electrical 


on the scale of £1 1s. for six hours a week, in each Department. 


petition at the beginning of each Session, and several are awarded at the 
close of each Session on the result of the year’s work. 


and Registrar, 


UNIVERSITY COLLEGE OF NORTH 
WALES (BANGOR). 
SESSION 1902-3 will open on WEDNESDAY, 
OCTOBER 1. 
DEPARTMENTS of PHYSICS, CHEMISTRY, and BIOLOGY. 
Prof. E. Tayvtor Jones, D.Sc. 


\ B.Sc., and D. Farrar, B.Sc. 
J. Dossig, M.A., 


D.Sc. 
‘Demonstrator, A. Lavorr, 


B.Sc. 

Assistant turer an monstrat«r, 
BIOLOGY Lioyp WILLIAMs. J. 

Zoology—Prof. Puitie J. Wuite, M.B., F.R.S.E. 
The Classes and Laboratory Courses of this College are arranged to suit 
tudent 
The Lectures in C} 
are recognised by the Universities of 


istry, Physics, Botany, and Zoolo; 


One Annus Medicus may be taken at this College. 

The extensive Laboratories (Physical, Chemical, and Biological) are fully 
tment special 

ngineering. A 


pecial Course has been arranged in this gutert. 
Inclusive Tuition Fee, £11 1s. 
LABORATORY FEES) (per Term) 


A considerable number of Scholarships ‘and Exhibitions are open for com- 


For full information as to Courses, apply for Prospectus to the Secretary 
J. E. LLOYD, M.A. 


Monday, September 22, 1902. 
D.Sc., and A. Fontana, B.A 


vanced, Mondays and Wednesdays, 7. 30-10. 30. 
Monday, Tuesday, Wednesday and Fridays. 


Mondays 
Wednesday and Friday. 


Work, during the day at times to be arranged. 


A.I.E.E., assisted by H. S. SAuNDERs. 
Laboratory, Mondays, 7. song 
Mondays, 9-10; Wednesd. 

7- 
and others engaged in Electrical Work. Fees for the Session, 85. to 10s. 


Prospectus. 


BOROUGH POLYTECHNIC 
INSTITUTE, 


103 BOROUGH ROAD, S.E. 
EVENING CLASSES (Lectures and Practical Work) commencing 


CHEMISTRY.—F. Mottwo Perkin, Ph.D., assisted by E. C. Jee, 


InorGANIC.— Elementary. Tuesdays and Fridays, 7.30-10. 
Special and Honours, 
Fees, 8s. to 155. 
OrGanic.—Elementary, Tuesdays and Fridays, 7.30-10. Advanced, 
and Wednesdays, 7.3e-10. Honours, onday, Tuesday, 
Fees, 85. to 208. 

ELECTROCHEMISTRY. —Lectures, Friday, 7.30-8.30. Laboratory 
Fee, 70s. Lecture only. 


s. 6d. 
Saturda’ Class for Practical g-30-1. Fee, 10s. 
ELECTRICITY AND MAGNETISM.—Joun HenpeErson, D.Sc. 


Elementary, Lectures and 
Advanced, Tuesdays, 7.30-10. Honours, 


ay 
ELECTRICAL AND MAGNETIC MEASUREMENTS.—Friday, 
O-10. 
his Course is intended for Electrical Engineers, Instrument Makers, 


For full particulars of Engineering and other Classes see detailed 


C. T. MILLIS, Principal, 
ucation Department. 


Monday, September 29, 1902. ENTRANCE EXAMINATION on Wed- 
nesday and 
= ree of B.Sc. in Engineering at LONDON UNIVERSI 


tute, or to 


NORTHAMPTON INSTITUTE, 


CLERKENWELL, LONDON, E.C. 
ENGINEERING DAY COURSES IN MECHANICAL, 
ELECTRICAL AND HOROLOGICAL ENGINEERING. 

FULL DAY COURSES in the above subjects will commence on 


hursday, September 24 and 25. The Courses | for the 


Full particulars can be obtained on application at the Office of the Insti- 
R. MULLINEUX WALMSLEY, D.Sc., Principal. 


PEUTICS for ALL MEDICAL and SCIENCE EXAMINATIONS. 


ig and MICROSCOPY for INSTITUTE OF CHEMISTRY 


PRACTICAL AND THEORETICAL TUITION 


In BOTANY, CHEMISTRY, PHARMACOLOGY and THERA- 


Especial Course of Instruction in THERAPEUTICS, PHARMA- 


Freperick Davis, 
49 and 51 Imperial Buildings, Ludgate Circus, E.C. 


MR. R. A. BUDDICOM, B.A.Oxon., F.G.S., 


Curator lately resigned of the Plymouth Museum and Art Gallery, acts 
as Consultant in Designing Museum Buildings, Cases, Collections.— 
17 Craven Hill Gardens, Hyde Park, W. 


For other Tutorial Advertisements see pages clxiv and clxv. 
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A Perfect Hand Feed Arc Lamp built on an entirely new model for— 


BARGAINS IN SCIENTIFIG BOOKS. THE, SANGER SHEPHERD ARC LAMP. 


CAMPBELL (D.H.), THE STRUCTURE 
AND DEVELOPMENT OF THE MOSSES AND FERNS 
(ARCHEGONIAT2). By DOUGLAS HOUGHTON CAMP- 
BELL, Ph.D. Fully Illustrated, Medium 8vo, Cloth. (Pub. 14s. 
net.) 48. 4d. 

“This is the most important contribution to the morphology of the 
archegoniate plants which has appeared since their recognition as a well- 
marked group. Dr. Campbell has to a large extent reinvestigated the 
group, and his book embodies the results of his very extensive original 
researches.” —Guardian. 


MIVART (ST. G,). THE CAT: an Intro- 
duction to the Study of Back-Boned Animals, especially Mammals. 
By ST. GEORGE MIVART, F.R.S., Author of *‘ Lessons from 
Nature,” &c. 580 pp., with 200 Illustrations. Medium 8vo, Cloth 
(pub. 30s.). 10s. 6d. 


LANKESTER (E. RAY, M.A.), THE 
ADVANCEMENT OF SCIENCE: Guasiend Essays and Ad- 
dresses. 8vo, Cloth (pub. ros. 6d.). 3s. 4d. 

‘All of them are of more or less permanent interest, and we are glad to 
have them presented to us in the convenient form of a well printed octavo 
volume. While some of the essays are somewhat too technical for the 
general reader, the majority are cf great and very general interest, well 
worthy of being read and thought over by all.” —Vature. 


EIMER (G. H. T.), ORGANIC EVOLU- 


TION AS THE RESULT OF THE INHERITANCE OF 


ACCORDING TO THE LAWS | 


OF ORGANIC GROWTH. Translated by J. T,. CUNNINGHAM, 
M.A. 8vo, Cloth. 12s. 6a.) 3s. 10d. 
“Every English biologist will have to read it. . It contains facts and 
ideas which it behoves every biological thinker to know. . Eimer’s work 
cannot be overlooked as a contribution to the development of thought on 


this profound question ; and many of the suggestions have no small value | 


as mental obstetrics.’ "— Academy. 
Post free in the United Kingdom. 
H. J. GLAISHER, New and Remainder Bookseller, 
57 WicMoreE STREET, Lonpon, W. 
O®™ Catalogues post free on application. 


Gefieral Laboratory Work. 


Projection Work. 

Illumination of Paintings. 
Works equally well with 

direct or alternating currents. 

SpeciaL FEATURES. 

Extreme range of all ad- 
justmen 

The sim ticity of its man- 
ipulation. 

Extreme steadiness & rigidity 


The height of the Arc from 
the base is adjustable from 
3hins. to 18ins. The pillar 
standard can be canted to any 
angle. There is no current 
in any of the working parts of 
the lamp, all insulations are 
of mica, the bottom carbon 
holder is fitted with a device 
for lateral adjustment of the 
carbon. Both carbon clamp- 
ing screws are of steel with 
free - fitting coarse threads. 
The upper carbon arm can be 
brought back by means of the 
onal milled head so as to 
throw the light forward. All 
racks are cut, en- 
suring ease in working and 
freedom from, back- 
lash. The milled 
heads for working are 
all at the back of the 
lamp, and all are 
worked with the 
hand in the same 
position. 


Price of Lamp Compl 
Varnished Walnut ieee Pine Case .. 0 5 0 


SANGER SHEPHERD & CO., 


actory and Offices— 


5,6 & 7, GRAY’S INN PASSAGE, RED LION ST., HOLBORN, 


LONDON, W.C. 


New and Complete Catalogue of 


PURE 


WILL BE READY NEXT MONTH, AND MAY BE OBTAINED FROM 


E. MERCK, 16 Jewry Street, London, E.C. 


BROWNING’S SPECTROSCOPES. 


Complete in Cabinet 
Tangent Screw "Motion “to Vernie er, 

and 

Larger Model of 


Wit 


scope, 
Draw’ 


2 Prisms, = ‘Cabinet with 


The STUDENT’S SPECTROSCOPE has a prism of extrem 
dense glass, of very superior workmanship; the circle is divid 
and reads with a vernier to single minutes ; the slit is furnished 
with a reflec prism, by means of which two spectra can be 
shown in the field of view at the same time. The instrument 
will divide the D line in the Solar Spectrum, or the yellow 
Sodium lines distinctly. by a = aiteration of the adjust— 
ments, the instrument can be ng the refractive and 
dispersive powers of solids or liquids. The f Student’ 8 Spactpeesepe 
is the best instrument for the Laboratory and for. all general 
work in a Analysis. 

- £700 


“Rack 
ower Byepiece, in VUabinet .. £816 0 
ve Tangent rew tro- 


£16 0 0 


ILLUSTRATED CATALOGUE OF SPECTROSCOPES AND 


SPECTROMETERS, POST FREE. 


JOHN BROWN ING, GS Strand, London, W.C. 
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BEDFORD COLLEGE FOR WOMEN. 
(UNIVERSITY OF LONDON.) 
YORK PLACE, BAKER STREET, W. 
Principal—Miss ETHEL HURLBATT. 
The Session 1902-3 will open on Thursday, October 2, 
Students are requested to enter their names on Wednesday, October 1. 
Lectures are given in all branches of General and Higher Education. 
Taken systematically, they form a connected and progressive Course, but 
a Single Course of Lectures in any subject may be attended. 
Courses are held in preparation for all Examinations of the University 
of London in Arts and Science, for the Teachers’ Diploma (London) and for 
j the Teachers’ Certificate (Cambridge), and also a Special Course of Scien- 
tific Instruction in Hygiene. Six Laboratories are open to Students for 
Practical Work. Four Entrance Scholarships will be awarded in June, 
A Gladstone Memorial Prize and the Early English Text Society's 
Brice will be awarded to Students in June, 1903. 
STUDENTS CAN RESIDE IN THE COLLEGE. 
Full particulars on application to the PrinciPAL. 


EAST LONDON TECHNICAL 
COLLEGE, 
MILE END ROAD, E. 


SESSION 1902-1903, commencing pag pe 1902. 
Day and Evening Courses for the B.oc. Degree are conducted by the 
following recognised teachers :— 


(J. L. S. Hatton, M.A., and 


Mathematics ... eco H. S. Cuurcuma, 
Physics ... ese exe R. D.Sc., &c. 
Chemistry am on one J. T. Hew D.Sc., Ph.D. 
Engineering ... ove . A. Low, 
Electrical Engineering J. 1. Morris. 


Day Courses suitable for those intending to enter manufacturing firms 
are also held in the day time. 

Fees from seven to twelve guineas per Session. 

The Drapers’ Company offer Entrance Scholarships. 


Full particulars on application 9 
J. L. S. HATTON, Director of Studies. 


BEDFORD COLLEGE FOR WOMEN. 
(UNIVERSITY OF LONDON.) 


YORK PLACE, BAKER STREET, W. 
DEPARTMENT FOR PROFESSIONAL TRAINING IN 
TEACHING 


(Recognised by the Cambridge Syndicate). 
Heap or THE Derartment :—Miss H. ROBERTSON, B.A. 

The Third Term of the Session 1902 begins on Thursday, October 2. 

The Course includes full preparation for the Examinations for the 
Teaching Diplomas granted by the Universities of London and Cambridge 
held annually in December. 

Six Open Pfeiffer Scholarships, each of the value of 15 guineas, will be 
awarded in January, 1902. Candidates must hold a Degree or an equivalent 
in Arts or Science. 

Application to be made to Miss Ropertson not later than December 


13, 1902. 


LONDON UNIVERSITY. 
THE MIDDLESEX HOSPITAL 
MEDICAL SCHOOL. 


The WINTER 1902-1903, will commence on WEDNES- 
DAY, OCTOBER 

Two ENTRANCB Semecanenes (value £100 and £60) will be competed 
for September 23 

One Entrance etolarship (value £60), open to Students of the Univer- 
sities of Oxford and Cambridge, will be competed for on September 23 
and 24. Notice in writing to be sent to the Dean on or before 
September 15. 

There are annually EicHTeen Resipent Hospital Appointments open 
to Students without extra fee. 

Composition Fee for general Students for whole Medical Curriculum, 
135 guineas ; for Dental Students, 54 guineas. 

Special terms in favour of University Students who have commenced 
their medical studies, and of University of London Students who have 
passed Prelim. Sci. 

The Residential College adjoins the Hospital, and provides accommo- 
dation for thirty Students. 

Prospectuses and all particulars may be obtained from 

J. MURRAY, M.B., F.R.C.S., Dean. 


ST. BARTHOLOMEW’S HOSPITAL 
AND COLLEGE. 
(UNIVERSITY OF LONDON.) 
PRELIMINARY SCIENTIFIC CLASS. 
Systematic Courses of Lectures and ieee We Work in the subjects of 


the Preliminary Scientific and Inter ions of the 
— of London will commence on October 1, a continue till July, 


Fastianee on this Class counts as part of the five years’ curriculum. 
Fee for the whole Course, £21, or £18 18s. to students of the Hospital ; 
or single subjects may be taken. 
There is a Special Class for the January Examination. 
For further particulars apply to the WARDEN of the College, St. Bar- 
i! tholomew’s Hospital, London, 
A handbook forwarded on application. 


THE LONDON SCHOOL OF TROPICAL 
MEDICINE. 


(UNDER THE AUSPICES OF HIS MAJESTY’S 
GOVERNMENT.) 
CONNAUGHT ROAD, ALBERT DOCK, E. 
(IN CONNECTION WITH THE HOosPITALS OF THE SEAMEN’S 
Hospitaj. SOCIETY.) 
The next SESSION on Wed , October 1, 1902. For 


EAST LONDON TECHNICAL 
COLLEGE, 
MILE END ROAD, E. 


A Special Course of Lectures on Electro-Chemistry, dealing with the 
most recent developments of the subject, will be delivered by Professor 
R. A. Leunrevpt, D.Sc., Thursday evenings at 8.45 p.m. Students will 
have the opportunity of doing practical work on Thursdays from 7 to 8.45. 
The fee for the Course, which ds from 25 to March 2, 
is 155. 


UNIVERSITY COLLEGE, BRISTOL. 
CHEMICAL DEPARTMENT. 


Professor—SYDNEY YOUNG, D.Sc., F.R.S. 
Lecturer—FRANCIS E. FRANCIS, M. Sc., Ph.D. 
Demonstrator—OLIVER C. M. DAVIS. 

The SESSION a begins on October 7. Lectures on Inorganic, 
Organic and Advanced Chemistry will be delivered during the Session. 
The Laboratories are fitted with the most recent improvements for the study 
of Practical Chemistry and Metallurgy in all its branches. In the Evening 
the Laboratory is opened and Lectures on Inorganic Chemistry, at reduced 
fees, are delivered. Several Scholarships are tenable at the College. 

CALENDAR, containing full information, prise 1s. (by post rs. 4d.). 

For Prospectus and further particulars apply 

JAMES RAFL ER, and Secretary. 


VICTORIA UNIVERSITY. 
THE YORKSHIRE COLLEGE, LEEDS. 


The 29th Session of the Department of Science, Technol , Arts and 
Law will begin on October 7, and the 72nd Session of the School of 
Medicine on October 1, 1902. 

The Classes prepare for the following Pr Chemi: Civil 
Mechanical, Electrical, and Sanitary EaGinecting, Mining, Textile In- 
dustries, Dyeing, Art, Leather Manufacture, Agricu ture, School Teaching, 
Law, Medicine, and Surg gery. 

University Degrees are also conferred in the Faculties of Arts, Science, 
Law, Medicine, and Surgery. 

Lyddon Hall has been Sstablished for Students’ residence. 

PO uae of any of the above may be had from the ReGisTRAr of the 
lege 


THE SIR JOHN CASS TECHNICAL 
INSTITUTE, 
JEWRY STREET, ALDGATE, E.C. 
Principal Cuartes A. Konn, M.Sc., Ph.D., F.1.C. 
EVENING CLASSES IN METALLURGY. 


The following Courses of Lectures, acc ied by laboratory 
work, will be given during the Session by Guy D, Hs demon M.A. : 
General Metallurgy Begins September 29, 1902. 


oe ove 30, 1902. 
ove oes eve January 9, 1903- 
For details apply at the Office of the Institute, or by letter to the 
PRINCIPAL. 


W. H. DAVISON, Clerk to the Governing Body. 


MUNICIPAL TECHNICAL COLLEGE, 
BRIGHTON. 
Principal—C. H. DRAPER, B.A., D.Sc. 

DAY COURSES in MECHANICAL and ELECTRICAL ENGINEER: 
ING, and for the LONDON UNIVERSITY DEGREES. 
Approved by the GENERAL MEDICAL COUNCIL FOR THE 
First YEAR’s MEDICAL CourRSsE. 


CHEMIST, First-class English and 
German Degrees; published research in Organic and Physical 
Chemistry; F.1.C.; three years with large firm of manufacturers; 
seeks re-engagement, Academical or Industrial. Apply, ‘J. M. F., 
clo NATURE. 


Prospectus, Syllabus, and other particulars, apply to the y; 
P. LICHELLI, Esq., Seamen's Hospital, Greenwich 


For other Tutorial Advertisements see pages clxii and cixv. 
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BATTERSEA POLYTECHNIC 
INSTITUTE. 
Principal—S. H. WELLS, A.M.1.C.E., A.M.I.M.E. 
Chemical Department : 
Head of Department—JOHN WILSON, M.Sc. 

Day and Evening Classes in Inorganic and Organic Chemistry for 
London B.Sc. and Professional Examinations. 

Special Courses in Paper and Pulp Testing; Paper Making; Gas 
Analysis; Saccharimetry ; Gas Manufacture; Oils, Fats, Soaps; Che- 
mistry of Ss. 

The Senior Day Department in Applied Chemistry provides complete 
es of Instruction for intending Works’ Chemists and General 
Analysts. 
dged Prospectus free on application. 
iled Prospectus, 1@.; post free, 3d. 


RESEARCH FELLOWSHIPS of the CITY 
and GUILDS of LONDON INSTITUTE. 


The RESEARCH FELLOWSHIP founded by the Sacrers’ Com- 
pany for the a pee of higher research in Chemistry in its relation 
to manufactures, tenable at the City and Guilds Central Technical College, 
being now vacant, the Executive Committee of the Institute are prepar 
to receive applications from candidates. The grant made by the Company 
to the Institute for this purpose is £150 a year. Copies of the scheme under 
which the Fellowship is awarded may be had from the HonorARY SECRE- 
taky of the Institute, Gresham College, Basinghall Street, E.C. 


HARTLEY COLLEGE, 
SOUTHAMPTON. 
Principal—S. W. RICHARDSON, D.Sc. 
Applications are invited for the post of ASSISTANT LECTURER in 
PHYSICS. Salary, £120 per annum. 
For further particulars apply to the Principal, to whom application, with 
copies of three recent testimonials, should be sent in before September 24. 


HARTLEY COLLEGE, 
SOUTHAMPTON. 
Principal—S. W. RICHARDSON, D.Sc. 
Applications are invited for the post of ASSISTANT LECTURER in 
CIVIL ENGINEERING. Salary, £130-£150 per annum. 
For further particulars apply to the Professor of Engineering, to whom 


application, with copies of three recent testimonials, should be sent in before 
September 24. 


HARTLEY COLLEGE, 
SOUTHAMPTON. 


Principal—S. W. RICHARDSON, D.Sc. 
_Applications are invited for the post of ASSISTANT LECTURER in 
ELECTRICAL ENGINEERING. Salary, £150 per annum. 
For further particulars apply to the Principal, to whom application, with 
copies of three recent testimonials, should be sent in before September 24. 


TECHNICAL COLLEGE, 
HUDDERSFIELD. 
Principal—S. G. RAWSON, D.Sc. 
The ASSISTANT LECTURESHIP in PHYSICS is vacant. Salary, 
Too per annum. 
Applications tobe sent to the Principat not later than September 24. 
Further particulars on application. 
THOS. THORP, 


Secretary. 


REQUIRED, a MASTER at the NORTH- 
AMPTON TECHNICAL SCHOOL to assist during the day in the 
Laboratories in preparing Lectures and to teach Evening Classes in 
Physiography, Hygiene, or other Science subjects as able. Salary, 

‘oo per annum.—Apply, with copies of testimonials, to the Heap- 
MASTER, at the School. 


COUNTRY RESIDENCE for INVALID. 


—High-class home with every luxury offered to Lady or Gentleman 
Invalid. Perfect house, levely garden, carriages, horses, all appoint- 
ments of the most perfect kind. Only one Patient received. Physi- 
cian’s house. References of the very highest will be given and required. 
EC “Specialist,” c/o Fryet's Advertising Offices, 118, Holborn, 


PRACTICAL AND THEORETICAL TUITION 
BOTAN ISTRY, PHYSIOLOGY, GEOLOGY and 
R. C, T. Evans, B.Sc.(London), 
Director of the 


Science LABORATORIES, 
9 Heathcote Street, Gray’s Inn Road, W.C. 


For other Tutorial Advertisements see pages clxii and clxiv, 


MESSRS. RIVINGTONS’ LIST 


The Beginners’ Text Books of Science. 
GENERAL Epiror—G. STALLARD, M.A., 


ASSISTANT MASTER AT RUGBY SCHOOL. 


MECHANICS TREATED EXPERI- 
MENTALLY. Embracing Statics, Dynamics, and Hydrostatics. By 
L. CUMMING, M.A, Assistant Master at Kugby School. Wit 
Illustrations. 3s. net. 
‘The present volumeis thoroughly practical, is very clearly illustrated, 
and will doubtless find its way into many schools.” —Nature. 
** Teachers will find it practically very useful.”—Schoolmaster. 
“‘A fresh and interesting treatment on this subject. . . . The book is 
well illustrated, and is very suitable for laboratory work and for class teach- 
ing.—Glasgow Herald. 


LIGHT. By H. P. Highton, M.A., Assistant 


Master at Rugby School. With Illustrations. 3s. net. 


NAKED-EYE BOTANY. By F. E. Kit- 
CHENER, M.A., formerly Head Master of Newcastle High School, 
Staffordshire. With Illustrations and Floral Problems. 2s. 6d. net. 

“It is emphatically so with the little work before us, which for vivid 
interest, clearness of treatment, due amount of help, and general adapt- 
ability for class purposes, we have never seen equalled.” —Schoolmaster. 

‘*We cannot speak too highly of this admirable little book ; the hand of 
the able, thorough, and experienced teacher is visible on every page.”— 

Journal of Education. 


GEOLOGY. By C. L. Barnes, F.C.S. With 


Illustrations. 2s. 6d. net. ‘ 


AN INTRODUCTION TO PRACTICAL 
QUANTITATIVE ANALYSIS. 4 H. P. HIGHTON, M.A., 
ya Master at Rugby School. ith 45 Diagrams. Crown 8vo, 
38. 6d. 

“The book is an excellent one for its purpose.” —Glasgow Herald. 

“It is clearly and intelligibly written, and well supplied with illustra- 
tions. The experiments are such as boys can carry through and understand, 
and the book, on the whole, is admirably suited for use in a school labora- 
tory. ""—Scotsman. 


AN INTRODUCTION to QUALITATIVE 
ANALYSIS. By H. P. HIGHTON, M.A. With Diagrams. Crown 
8vo, 35. 6d. 

‘* Mr. Highton has succeeded in making a useful course of analytical work 
for boys preparing for examinations in practical chemistry."—Nature. 


ELEMENTARY CHEMICAL THEORY. 


HANDBOOKS OF PRACTICAL 

SCIENCE. In Three Books, published separately. 

By G. H. WYATT, B.Sc., A.R.C.Sc., Senior Science Master at 

Emanuel School, Wandsworth Common. Crown 8vo, gd. each. 

I. Mensuration, Hydrostatics and Heat. 
ll. Chemical Experiments, 
Ill. Experimental Mechanics. 

“ A very easy introduction to practical physics, containing nothing beyond 
the grasp of schoolboys who are able to work vulgar fractions and decimals 
correctly. Many experiments are described at length, but the value of the 
book lies chiefly in the simple questions and exercises proposed for the 
exercise of the student's ingenuity."— University Correspondent. 
ELEMENTARY NON-METALLIC 

CHEMISTRY. ByS. R. TROTMAN, Science Master in the High 
School, Nottingham. Crown 8vo. With Diagrams. 2s. 
“ An attractive little volume, simply wordedgclearly printed, and plainly 


illustrated.” — Nature. 

ELEMENTARY INORGANIC 
CHEMISTRY—METALS. By S.R. TROTMAN, M.A., F.L.C. 
Crown 8vo. With Diagrams. 2s. 

** An admirable first course.” —Scotsman. 

Cannot be too highly commended.” —A derdeen Journal. 

“‘ For examination purposes it will be found useful, as it is simply and 
attractively written and clearly printed.” —Guardian. 

LESSONS ON AIR. For Junior Forms. 
By A. E. HAWKINS, B.Sc., Senior Physical Science Master at the 
Modern School, Bedford. Crown 8vo. With Illustrations. 2s. 6d. 

PRACTICAL LESSONS and EXERCISES 
IN HEAT. For use in Schools and University Classes. By A. D. 
HALL, M.A., F.C.S,, Director of the Rothampsted Experimental 
Station. Crown 8vo. With numerous Diagrams. 2s. 6d. 

PRACTICAL PHYSICS. An Introductory 
Handbook for the Physical Laboratory. Physical Processes and 
Measurements—The Properties of Matter. By W. F. BARRETT, 
F.R.S.E., M.R.LA., Professor of Experimental Physics in the Royal 
College of Science, Ireland, &c. Crown 8vo, 3s. net. 


RIVINGTONS, 34 King Street, Covent Garden, London. 


O2 
and 
A. 
&e. } 
{ 
ng firms 
| 
4 | 
| 
= 
| | 
if 
: 
| 
i 
= 
2. 
Body. 
NEES 
2 THE 
— 
and 
>hysical 
turers 
a 


clxvi 


NATURE 


| SEPTEMBER II, 1¢02 


SPECIAL SCIENTIFIC WORKS 


ON SALE BY 


MACMILLAN & BOWES, CAMBRIDGE 


PHILOSOPHICAL 5th Series. Vols. 9 
to 50 (end), Jan. 1880-—Dec. 1g00. 425. 

ROYAL SOCIETY OF LONDON. Philosophical Trans- 
actions from = to 1891. 121 Vols. and Indices to Vols. r—110 = 123 
Vols. 4to. £76. 

— Proceedings. Vols. I to 63 (1898), uniformly bound in cloth, 


TAYLOR'S 8 SCIENTIFIC MEMOIRS, selected from the 
Transactions of Foreign Academies of Science and Learned Societies, 
and from Foreign Journals. Both Series, complete in7 Vols. £5 105. 

BRITISH ASSOCIATION REPORTS. 1831 to 1899. 
Thirty-six various Years. £3 

ANNALS OF PHILOSOPHY. By T. Thomson. Ist 
New Ser. Vols. 1— 4, 6, 8—12. 26 Vols., 1813-26. Half- 
ca 

DE MORGAN, A. THE BOOK OF ALMANACS. 
With an Index of Reference, by which the Almanac may be found for 
ow rem ar ~ any Epoch, up to a.p. 2000, &c. Second Edition, 
clot 1571 Se 


ENGINEERING :— 
TRANSACTIONS OF SOCIETY OF ENGINEERS. 


1865—1900. 36 Vols. £6. 

INSTITUTION OF CIVIL ENGINEERS. Proceed- 
ings. Vols. 19 to 31, part 1 (1859—1871), and Index to Vols. 1 to 30. 
Vols. 42 10s. Vols. 51 to 146, 1877—8 to 1900—1. 


Vols. 
JOHANNES “VAN ZYL. THEATRUM 
ARUM UNIVERSALE. Roy. folio, half-morocco. 
AND MACHINIST’S ASSISTANT, 
Vals. Many plates. Folio, halfcalf. 15s. 


ENGINEERING, Vols. 58 to 70 (1894—1900). 8 Vols. 
Cloth, rest in parts. "£3 35. 


ASTRONOMY :— 

MONTHLY NOTICES OF ROYAL ASTRO- 
NOMICAL SOCIETY. Vols. 27 (1867) to 60 (1900). 32 Vols. cloth, 
2unbound. £5 1os. 

ELECTRICITY :— 

HERTZ, HEINRICH. MISCELLANEOUS PAPERS 
(ELECTRICAL), with Introduction by Prof. P. LENARD. English 
by D. E. Jones and G. A. Scuotr. Portrait. 8vo, cloth. 


». (Pub. ros. net) 5s. 6d. 
BIEDE RMANN, PROF. W. ELECTRO-PHYSIO.- 


LOGY, translated by F. A. WELBY. 2 Vols. 8vo, cloth. 1896—98. 
(Pub. hi 148. met) 175. 

GILBERT, WM. TRACTATUS DE MAGNETE, 

Sedini, 1633. £5 55. 
CHEMISTRY :— 

JOURNAL OF THE CHEMICAL SOCIETY. Vols. 
35 to 42(1879—82). £3 35. Vols. 59 to 80(1891—1901). £8 8s. 
MICROSCOPY :— 

QUARTERLY JOURNAL OF MICROSCOPICAL 
SCIENCE: (1) THE MICROSCOPICAL JOURNAL, edited by 
Coorer and Busk, 1841—42. 2 Vols. (2) TRANSACTIONS Or 
THE MICROSCOPICAL SOCIETY, 1844—s2. 3 Vols. (3) 
QUARTERLY JOURNAL OF MICROSCOPICAL SCIENCE, 
= Series, 8 Vols., 1853—60, and New Series, Vols. 1—10, 1861—70. 
Fine Set in half-morocco, gilt. £15 

MONTHLY MICROSCOPICAL JOURNAL, Trans- 
actions of the Royal Microscopical Society, &c. Vols. 1—18. 1869— 
77- Cloth. £2 10s. 


MATHEMATICS :— 
CAMBRIDGE MATHEMATICAL JOURNAL. 4 vols. 
1839 [1846]—1845. Cloth. £4 4 
CAMBRIDGE AND DUBLIN 
JOURNAL. 4 Vols. 477 
JOURNAL DE ECOLE. “TMPERIALE POLY. 
agree pmo 1 to 21 in 17 Vols. half-calf, and Vol. 22 sewed. 
to. 1795—1856. 
MESSE ENGER OF “MATHEMATICS, The Oxford, 
Cambridge and Dublin. 5 vols. Cloth. 1862—71. 
New Series. Vols. 1 to 30(1g01). Cloth. £17 16 
QUARTERLY JOURNALOF PURE AND APPLIED 
MATHEMATICS. Vols. 1. to XXXII. £37. 
RUNKLE’S MATHEMATICAL MONTHLY. 3 
Vols., 1859—61, all published. 38s. 
Catalogues recently issued, free on application. 
No. 291, 204.—Modern Books in various subjects offered at reduced 
” No. 286,—Works on Political Economy, &c., classified under headings 
of Political Economy, Commerce, Industries, &e. 110 pp. 


MACMIL LAN. AND BOWES, CAMBRIDG E. 


J. & A. CHURCHILL'S LI 

ST. 
In one 8vo volume, cloth, 28s. ; half-calf, 32s. 

With 23 Plates and more than 800 Figures in the Text. 


CARPENTER’S MICROSCOPE 
AND ITS REVELATIONS. 


EIGHTH EDITION, 


ENLARGED AND REVISED THROUGHOUT, 


by the Rev. W. H. DALLINGER, 
D.Sc., D.C.L., LL.D., F.R.S. 


THE QUARTERLY JOURNAL OF 
MICROSCOPICAL SCIENCE. 


Edited by E. RAY LANKESTER, M.A, LL.D., F.R.S., 
with the co-operation of ADAM SEDGWICK, M.A., 
F.R.S., W. F. R. WELDON, M.A., F.R.S., and 
SYDNEY J. HICKSON, M.A., F.RS. 

Contents of No. 182 ( Septem ier), with Twelve Plates, Price 

10s. 

Maturation of the Ovum in ZEchinus esculentus. By THomas 
H. Bryce, M.A., M.D 

Studies on the Arachnid Entosternite. By R. I. Pocock. 

On the Morphology of the Cheilostomata. By SIDNEy F, 

HarMER, Sc.D., F.R.S. 

On the Development of Sagitta; with Notes on the Anatomy 

of the Adult. By L. DoNCASTER. 


A TREATISE ON 


PHYSICS. 


By ANDREW GRAY, LL.D. F.RS., 


Professor of Natural Philosophy in the University of Glasgow. 
Vol. L.—DYNAMICS AND PROPERTIES OF MATTER. 
With 350 Illustrations, 8vo, 15s. 


THE FORCE OF MIND: or, the MENTAL 
FACTOR IN MEDICINE. By ALFRED T. SCHOFIELD, 
M.D. 5s. net. 

“In this foreibly- written treatise, Dr. Schofield emphasises and illustrates 
the part played by the mind in the causation and cure of disease.”— Ze 
Times. 

A MANUAL OF BACTERIOLOGY, 
CLINICAL AND APPLIED. With an Appendix on Bacteriai 
Remedies, &. By RICHARD T. HEWLETI, M.D , Professor of 
General Pathology and Bacteriology in King’s College, London. 
Second _—. With 20 Plates and 66 Illustrations in the Text. 
Post 8vo, 125. 

A MAN UAL OF HYGIENE. By W. H. 
HAMER, M.D., D.P.H., F.R.C.P., Lecturer on Public Health, 
St. Bartholomew's Hospital, Assistant Medical Officer of a of the 
County of London. With 93 Lllustrations. 8vo, 12s. 6d. n 

ELEMENTS OF HUMAN PHYSIOLOGY. 
By ERNEST H. STARLING, M.D., F.R.C.P., F.R.S., Jodrell 
Professor of Physiology in University College, London. Fifth Edition, 
with 321 Illustrations. 8vo, 125 

THE ANALYST’S LABORATORY COM- 
PANION: A Collection of Tables and Data for the Use of Chemists 
and Students. By ALF RED E. oe F.LC. Second Edition. 
Crown 8vo, Cloth, 5s. ; Leather, 6s. 6c 

ELEMENTARY OPHTHALMIC OPTICS, 
including wrrarey | and Retinoscopy. By J. HERBERT 
PARSONS, F.R.C.S., B.Sc., Curator, a London Ophthalmic 
Hospital. With 66 Illustrations, 8vo, 6s. 6d. 


By J. REYNOLDS GREEN, Sce.D., F.R.S., 


Professor of Botany to the Pharmaceutical Society. 


AN INTRODUCTION TO 
VEGETABLE . PHYSIOLOGY. 


With 184 Illustrations, 8vo, tos. 6d. 


A MANUAL OF BOTANY. 


In Two Vols., Second Edition, with nearly 1200 Illustrations. 


Vol. I. —MORPHOLOGY AND ANATOMY. 7s. 6d. 
Vol. II. —CLASSIFICATION AND PHYSIOLOGY Tos. 


Lonpon: J. & A. CHURCHILL, 7 GREAT MARLBOROUGH Si. 
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CAMBRIDGE UNIVERSITY PRESS. 


Now Ready, Vol. XII. 


CATALOGUE of SCIENTIFIC PAPERS | 
compiled by the ROYAL SOCIETY of LONDON. Vol. XII., 
1800-1883. Supplementary Volume. Demy 4to, Cloth, 25s. net; | 
Half-Morocco, 32s. net. } 


ELECTRIC WAVES: being, an Adams 
Prize Essay in the University of Cambridge. By H. M. MACDONALD, 
M.A,, F.R.S. Fellow of Clare College, Cambridge. Demy 8vo, 105. 

[/mmediately. 


A COURSE OF MODERN ANALYSIS: 


an Introduction to the General Theory of Infinite Series and of 
Analytic Functions, with an Account of the Principal ‘Transcendental 
Functions. By E. T. WHITTAKER, M.A., Fellow and Lecturer of 
Trinity College, Cambridge. Demy 8vo. 12s. 6d. net. [/mmediately. 


ZOOLOGICAL RESULTS based on 
Material from New Britain, New Guinea, Loyalty Islands and else- 
where, collected during the Years 1895, 1896, and 18975 By ARTHUR 
WILLEY, D.Sc.Lond., Hon M.A.\‘antab., F.R.S., Director of the 
Colombo Museum, Ceylon. Part VI. now ready, Demy 4to. With 
o Plates and a Map. as. 6d. (Completing the Work. 


ZOOLOGY: AN ELEMENTARY TEXT- 
BOOK. By A. E. SHIPLEY, M.A., Fellow and Tutor of Christ’s 
College, Cambridge, and E. W. MACBRIDE, M.A. (Cantab.), D.Sc. 
(Lond.), Professor of Zoology in McGill University, Montreal. Demy 
8vo, with numerous Illustrations. ros. 6d. net. 

(Cambridge Natural Science Manuals. 


School World.—* As a thoroughly trustworthy and instructive text-book 
for serious students, the work can be strongly recommended. Its value is 
enhanced by the large numher of excellent illustrations, many of which are 
delightfully fresh.” 


LECTURES ON THE HISTORY OF 
PHYSIOLOGY DURING THE SIXTEENTH, SEVENTEENTH 
sn EIGHTEENTH CENTURIES. By Sir M. FOSTER, 

K.C.B., M.P., M.D., Sec.R.S., Professor @f Physiology in the Univer- 
sity of Cambridge. Demy 8vo. With Frontispiece. 9s. 


Spectator.—* We can recommend this admirable and suggestive book 
with confidence to all, laymen or doctors. who wish to trace the gradual 
growth of man’s knowledge of the physical basis of his life.” 


| ORIGINAL PAPERS by the late John 
HOPKINSON, D.Sc., F.R.S. Edited by B. Hopkinson, B.Sc. In 
Two Volumes. Demy 8vo. 
Vol. I. Technical eae, with Memoir and Two Portraits. 
Vol. II. Scientific Papers. ros. 6d. net. 


PAPERS ON MECHANICAL AND PHY- 
SICAL SUBJECTS. By OSBORNE REYNOLDS, F.R.S., Pro- 
fessor of Engineering in the Owens College, Manchester. Reprinted 
from various Transactions and Journals. Royal 8vo. 

Vol. 1. 1869-1882. 15s. net. Vol. II. 1881-1900. rs. net. 


SCIENTIFIC PAPERS. - By John William 
STRUTT, BARON RAYLEIGH, Sc.D., F.R.S. Royal 8vo. 
Vol. I. 1869-188r. 15s.met. Vol. II. 1881-1887. 15s. net. 
Vol. III. 1887-1892. 155. net. 
It is expected that the Work will be completed in Four Volumes. 


MATHEMATICAL AND _ PHYSICAL 
PAPERS. By Sir G. G. STOKES, M.A., LL.D., F.R.S. Reprinted 
from the Original Journals and ‘Transactions, with Additional Notes by 
the Author. Demy 8vo. Vol. I. 15s. Vol. Il. 15s. Vol. III. 15 


MATHEMATICAL AND PHYSICAL 
PAPERS. By LORD KELVIN, LL.D., F.R.S. Collected from 
different Scientific Periodicals from May, 1841, to the present time. 
*Demy 8vo. Vol. I. 18s. Vol. 11. 15s. Vol. LIL. 185. 


SCIENTIFIC PAPERS, By the late P. G. 


TAIT, M.A. Demy 4to. Vol I. 25s. Vol. 255. 


THE COLLECTED 
PAPERS of the late ARTHUR CAYLEY, Sc.D., F.R.S. Demy 
gto. Volumes I.-XIII. 25s. cach. Index to the whole. 7s. 6d. 


THE SCIENTIFIC PAPERS OF JOHN 
COUCH ADAMS, M.A., Sc.D., F.R.S, &c. Vol. I. Edited by 
Wi tiam Apams, M.A., Sc.D., F.R.S., &c. With a Portrait 
and a Memoir by J. W. L. Giaisner, Sc.D., F.R.S., &c. Demy 4to. 
255. 

Vol. Il. Edited by W. G. Avams, Sc.D., and R. A. Sampson 
M.A. Demy 4to. 255. 


tos. 6d. net. 


London: C. J. CLAY & SONS, Cambridge University Press Warehouse, Ave Maria Lane. 


Just Published. With 58 Jilustrations. 8vo. 


A TEXT-BOOK OF 
ELECTRO -CHEMISTRY. 


By SVANTE ARRHENIUS, 


Professor of Physics at the University of Stockholm. 


9/6 Net. 


Translated from the German Edition by JOHN McCRAE, Ph.D. | 
| Crania of Tasmanian Aborigines, by W. L. H. Duck wortH, M.A. ; 


LONDON : LONGMANS, GREEN, & CO. 


Just Published. With 142 Diagrams, 8vo, 12s. 6d. net. 


HIGHER MATHEMATICS FOR STUDENTS 
OF CHEMISTRY AND PHYSICS. 
With Special Reference to Practical Work. 
By J. W. MELLOR, D.Sc., 


Late Senior Scholar, and 1851 Exhibition Scholar, New Zealand University ; 
Honorary Research Fellow, the Owens College, Manchester. 


LONGMANS, GREEN, & CO. 
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PRiimdSE AND DARWINISM. 


By, a FIELD NATURALIST 


(M.A.Camb.) 


BLEC ‘agrams. Crown 8vo, Cloth, 6s. net. 
M.A. ' 


A co ct is undoubtedly handled in stich a manner that 


fae ve eminently stimulating to other ficld naturalists.” 

3 3 

ing to Field Naturalist, Darwin tried to square Nature 

wory, instead of fitting his theory to Nature, and we 
“h afraid the Field Naturalist is right.”—Pal/ Mall 


with a. 
are very 
Gazette. 

‘* The author always writes with respect regarding the great 
scientist, but he does not allow his veneration for Darwin to 
blind him as to the results of his own careful observation. This 
is a stimulating book for students of all branches of natural 
science.” —Dundee Advertiser. 


“‘ §:careful and competent observer, and we feel sure if 
D. in were alive he would be amongst the first to recognise 
*?—The Pilot. 


‘\Itogether the arguments in this book constitute a sound 
and perfectly legitimate piece of criticism.” —G/asgow Herald. 
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hydrogen’gas, left a grey residue possessing metallic character- 
istics resembling those of selenium. The experiments, however, 
require confirmation before the conclusion can be accepted. 


THE last number of the /ourna/ of the Institution of Elec- 
trical Engineers contains chiefly papers read before the various 
local sections. These show that the policy of the Institution in 
establishing these sections was a very wise one, the papers being 
quite equal in merit, if not superior, to those read in London. 
Mr. Osborne’s paper on the lighting and driving of textile mills 
by electricity, read at Dublin, will be read, we feel sure, with 
great interest ; it shows that the electrical engineer has still a 
great deal to study with reference to the best kind of light, and 
its proper distribution, for special purposes. Another paper 
dealing with a subject of great importance at the present time 
is that by Mr. Clothier on switch-gears, which is to be specially 
commended for its very beautiful illustrations. The Institution’s 
Journal has shown a very marked improvement in this respect 
during the past few years; the illustrations published two or 
three years ago are not to be compared with those which now 
appear in it. 


ACCORDING to the Sczentific American, the new Marconi 
Transatlantic signalling station at Cape Breton is nearly com- 
pleted, and will be ready for commercial working in the course 
of a few weeks. We reproduce an illustration showing the 


Fic. 1.—The New Marconi Wireless Telegraph Station at Glace Bay, 
Cape Breton. 


general appearance of the station, with its low buildings con- 
taining the signalling plant and its four wooden towers for sup- 
porting the aérial conductor. These towers are more than 200 feet 
high (their tops being about 300 feet above sea-level), and are 
placed at the corners of a 200-foot square. From the top plat- 
form of each tower to that of its neighbour is strung a horizontal 
cable from which the vertical conductors depend ; these, 150 
in number, are all joined together in the centre of the square, 
thus forming an inverted pyramid from the apex of which a 
single cable runs into the apparatus room. The wooden towers 
are of special design and are well stayed with wire ropes to 
prevent them from being blown down in a gale. The machinery 
installed is stated to be more powerful than is necessary for 
merely signalling to Europe, and hopes are entertained of 
transmitting messages to Cape Town. As a receiver, the 
coherer has been discarded and a more trustworthy instrument 
substituted ; this is in all probability the magnetic receiver re- 
cently described by Mr. Marconi before the Royal Society. 


In the Century for September, Mr. R. T. Hill and Prof. 
I. C. Russell contribute articles on the West Indian volcanic 
eruptions, both of which are excellently illustrated with pic- 
tures, many of which are published for the first time. Although 
the text of these articles to a great extent describes observations 
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similar to those with which we are already familiar, here and 
there, as, for example, in Mr. Hill’s description of one of Pelée’s 
eruptions which he witnessed, we find materials well worth the 
attention of students of volcanic phenomena. Since the articles 
were written, on the night of August 30, Mont Pelée and the 
Soufriére in St. Vincent have broken out again, and this time 
with exceptional intensity. Morne Rouge has disappeared, and 
there is ‘* not a single creature left to tell the tale.” More than 
a thousand persons are reported to have lost their lives. Carbet 
was invaded by a sea wave,. a portion of the island sinking in the 
sea; at Fort de France the sea penetrated 40 feet inland, and 
the water line at that place has risen 5 to 6 feet. These 
disturbances in the ocean may result from a movement in its 
bed, which, considering the number of cables which have been 
interrupted, appears likely, or they may be directly due to the 
hurricane-like blasts from the mountain. In this last eruption, 
we again appear to have evidence of a connection between 
seismic and volcanic activities. The hour at which Mont Pelée 
and the Soufriére renewed their violence is not known, but on 
August 30, at 9.59 p.m. (5.54 p.m. St. Vincent’s time), an earth- 
quake occurred at a distance of about 62° from the Isle of Wight, 
which probably disturbed the whole of our globe. If this can 
be identified with a violent earthquake which at 9 p.m. dis- 
turbed Venezuela on that date, we again have a repetition of a 
history common to all the known West Indian eruptions. The 
gratuitous prophecies that Martinique is to sink beneath the 
ocean again appearing in papers are only increasing alarm, de- 
preciating the value of property and giving trouble, not only to 
the authorities in Martinique, but to the governors in adjacent 
islands. Although the inhabitants of districts which are 
threatened are being moved to places of safety, the alarm at the 
possibility of further devastation is intense. Let this be 
increased by sensational announcements and there may be 
panic, the results of which can only intensify calamity. 


WE have received from M. Henri Desmarest a copy of his 
article on ‘‘ La Houille blanche,” which appeared in the Revue 
Universelle. The paper describes in a popular manner the 
utilisation of water power for industrial purposes, and the author 
points out that France, having at command a large supply of 
waterfalls, may hope, by making the most of its advantages, to 
take a leading place amongst the nations. A table shows that 
more than 500,000 h.p. is already utilised, but this is only one- 
twentieth of the power available. The article is copiously 
illustrated by photographs of waterfalls and turbines, and diagrams 
showing the general construction of water-power installations ; 
there is also an interesting little map of France, shaded to show 
the amount of power existing in the different departments. One 
of the photographs shows the motor erected at Santa Cruz for 
using the power of the sea waves; this consists of two wells 
sunk near the sea front, in one of which is a float which is 
raised and lowered by the waves ; the float is connected to, and 
works, a pump in the second well, which forces the sea-water 
into a reservoir, from which it can be drawn when required. 


A NOTE on the use of Fourier’s series in the problem of 
the transverse vibrations of stretched strings is contributed by 
Dr. H. S. Carslaw to the current number of the Proceedings 
of the Edinburgh Mathematical Society. Dr. Carslaw proves 
that where the initial form of the string involves discontinuity in 
the slope of the curve, the #th term of the series for the displace- 
ment is at most of order 1/#*, and the series cannot, therefore, be 
differentiated twice term by term, as would be necessary if the 
series is to be proved to satisfy the differential equation of vibra- 
tion. Where, however, no discontinuity occurs in the slope of 
the string, the th term of the series is of order 1/z*, and the 
second differentiation term by term is possible, But then, as 
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Dr. Carslaw remarks, the equation of vibration of a stretched 
string is obtained on the assumption that no such discontinuities 
occur ; if sharpcorners exist, dynamical difficulties are introduced. 


THE French Physical Society has undertaken the publication 
of a collection of elementary physical experiments. This 
book will describe class experiments, and also simple experi- 
ments of a suitable character for class exercises. The first 
part, dealing with geometry, mechanics, gravity, hydrostatics 
and heat, is now in preparation, 


SoME statistics as to the use of alcohol as an illuminant are 
given by M. L. Denayrcuze in the Bulletin of the French 
Physical Society, No. 185. This use of alcohol, first-proposed 
in Germany a few years ago, has recently been rendered practic- 
able from a commercial point of view by the introduction into 
France of methylated spirits, and also by an increase in the 
efficiency of the Denayrouze lamp. Taking 1’08 grams of pure 
alcohol or 0°64 gram of carburetted alcohol (alcohol carburé) 
per candle hour as the consumption of this lamp, the cost is 
estimated at 000478 and 0'00208 of a penny per candle hour for 
these two alcohols, as against 001428 of a penny for petroleum. 
The lamp consists essentially of a wick, conducting the liquid by 
capillarity into a chamber {where it is vaporised, the necessary 
heat being produced by a copper bar which derives its heat 
from the lamp itself. The vapour passes through a small 
channel into a kind of Bunsen burner, above which the mantle 
is fixed. The series of operations is entirely automatic. 


THE Ceylon Independent of August 11 contains Prof. 
Herdman’s report on the pearl fisheries in the Gulf of Manaar. 
The objects of the professor's investigations were fourfold. 
Firstly, to inspect the oyster banks ; secondly, to find out the 
conditions under which the molluscs live ; thirdly, to take into 
consideration the marine zoology of the other Singalese waters in 
connection with trawling ; and. lastly, to select a spot for a marine 
laboratory. As the result of the survey, it was found that in the 
main the oysters were healthy and free from epidemic, and, 
indeed, from much disease of any description. Parasites were 
present in considerable numbers, but were not considered to be 
doing much damage. ‘‘ Spat” were found in abundance in 
certain localities, and enormous quantities of young oysters in 
others. A large percentage of these appeared, however, never 
to reach maturity, either from being destroyed by enemies, 
choked in sand or overcrowded. The remedy for this is thinning 
out and transplanting. It isconcluded that ‘‘ there is no reason 
for despondency in regard to the future of the pearl-oyster 
fisheries, if they are treated scientifically.” 


Two papers of considerable interest on fossil mammals are to 
hand. In the one—issued by the Cairo Survey Department— 
Messrs. Andrews and Beadnell describe remains of new forms 
from the Eocene of Egypt, among which the lower jaw on which 
the genus Phiomia is based is perhaps the most interesting and 
remarkable. The other—published in the Journal of the 
College of Science of Tokio—relates to part of a skull from the 
Tertiary of Japan believed by its describers, Messrs. Yoshiwara 
and Iwasaki, to indicate a new type of proboscidean. 


IN vol. ii. pt. 10 of the Annas of the South African Museum, 
Sir George Hampson continues his valuable catalogue of the 
moths of South Africa, describing many new genera and 
species. 


THE Museums Association has issued the first volume of its 
Journal, edived by Mr. E. Howarth, and containing an excellent 
portrait of Sir William Turner. The volume will be welcome 
to all interested in museum improvement, whether from the 
general education standpoint or on more strictly scientific 
grounds, 


NO. 1715, VOL. 66] 


[ SEPTEMBER 11, 1902 


THREE memoirs of the Geological Survey of England ani 
Wales have recently been issued in explanation of the one-inc}, 
maps. That on Ringwood, by Mr. Clement Reid, is accom- 
panied by a colour-printed map which has been admirabl; 
executed by the Ordnance Survey. The area described is a par: 
of the Hampshire Basin, and attention is drawn to the evidence 
of anold river course, which probably in Newer Pliocene times 
connected the Salisbury rivers with Southampton, before the) 
were captured and diverted along the course of the subsequen: 
Lower Avon. The geology of Southampton, also by Mr. Reid, 
with contributions by Mr. Whitaker, gives a concise account of 
the Chalk and Tertiary strata, and of the Pleistocene deposits 
some of which yield Paleolithic implements. Several new inliers 
of London Clay have been recognised, and these indicate «1 
extension to the westward of the Portsdown anticline. The 
geology of the country around Exeter is by Mr. W. A. E. Ussher, 
and it gives a fairly full account of the Culm-measures, the 
various divisions of the New Red Sandstone series, and the 
superficial deposits. Much interest attaches to the volcanic 
rocks, which are probably of Permian age, and the fiel- 
observations are supplemented by petrological notes by Mr. 
Teall. 


ATHIRD report on the soils of Dorset, by Mr. D, A. Gilchrist 
and Mr. C. M. Luxmoore, has been issued by University College, 
Reading (1902). Attention is directed to the amount of car- 
bonate of lime in the fine earth of various soils, and it is note- 
worthy that some soils on calcareous formations contain very 
little carbonate of lime, while the soil on Kimeridge Clay con- 
tains in places more than 2 per cent., an amount which decreases 
in the subsoil. An interim report is given on the general results 
of the investigations with regard to West Dorset, and many 
suggestions are made on the capabilities of the land and on the 
improvements which might be made in the cultivation of it. 


THE Chemical News for September 5 is a ‘‘ Students’ 
Number,” and contains much useful information respecting the 
leading schools of chemistry in the country, 


THE additions to the Zoological Society’s Gardens during the 
past week include a Campbell’s Monkey (Cercopithecus camp- 
belli) from the West Coast of Africa; a Bosman’s Potto 
(Perodicticus potto) from West Africa, presented by Mr. 
G. Robertson ; a Rhesus Monkey (Afacacus rhesus) from India, 
presented by Dr. Bates; a Green Monkey (Cercopithecus 
caliitrichus) from West Africa, a Two-spotted Paradoxure 
(Nandinia binotata), a Dorsal Hyrax (Hyrax dorsalis) from the 
Gold Coast, presented by Mr. A. W. Morris ; two Suricates 
(Suricata tetradactyla) {rom South Africa, presented by Capt. 
C. F. Wanhill, R.A.M.C. ; a Suricate (Suricata tetradactyla) 
from South Africa, presented by Colonel J. S. Ewart ; two 
Naked-footed Owlets (At‘hene roctua) European, presented by 
Mr. A. J. Challis; fourteen Wall Lizards (Lacerta murals) 
European, presented by Dr. Lewis H. Gough; two Madras 
Entellus Monkeys (Semnopithecus priamus), new to collection, 
from Southern India ; a Paie Genet (Genetla senegalensis) from 
the White Nile ; four Biue Lizards (Gerrhonotus coeruleus) 
from Western North America, deposited. 


OUR ASTRONOMICAL COLUMN. 


OBSERVATIONS OF VARIABLE STARS OF. LONG PERIOD.— 
Writing in the Odservatory for September, Prof. Pickering gives 
an abstract of an earlier paper on the really valuable work that 
might be done by willing observers who only possess smal! 
instruments. He states that the number of telescopes of small 
size (ze. 10 to 30 cm. aperture) now in use, is out of all pro- 
portion to the meagre results obtained by their aid, and suggests 
that observations of long-period variables by Argelander’s 
method would, if systematically made, prove of real,value in 
furthering our knowledge of these objects. 
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Prof. Pickering suggests the use of the charts of the Bonn 
Durchmusterung for this work—and their recent republication 
renders them accessible to all—but he adds that the star images 
are too small to use at the telescope ; in order to overcome this 
difficulty, photographic enlargements, on a scale 1’=0'! cm., of 
ithe regions for 3° around sixty-nine of these variables, have been 
prepared, and will be forwarded free of cost to experienced 
observers who are willing to cooperate in this work (Circular 
No. 53> H.C.O.). 

To render these observations really valuable, they must be 
made systematically and each object must be observed once a 
month, or better still, once a week, by someone amongst the 
cooperated observers. Then again, the observations must be 
recorded on a uniform system of magnitudes, and for this pur- 
pose it is suggested that the combined observations of the Lick, 
Yerkes, McCormick and Harvard observatories for the past 
twenty-five years should be used. When finally reduced and 
brought together, it is expected that these will embrace all stars, 
down to the sixteenth or seventeeth magnitude, for the whole 
of the sky. To facilitate matters further, the whole of the 
magnitudes on Hagen’s charts are being reduced to the photo- 
metric scale, so that all that will then be necessary will be to 
select a star slightly fainter and one slightly brighter than the 
variable, and record the catalogue numbers, with the date. 
Further improvement may be made in the observations if the 
magnitude intervals, and the minute and second of the observa- 
tion, are also recorded, although the latter are not essential in 
the cases of long-period variables. Prof. Pickering concludes 
with the assurance that ‘if such observations, for which no 
apparatus but an ordinary telescope is required, are made 
systematically, results of great value will be obtained.” 


THe Lick PHoTOGRAPHS.—In Bulletin No. 20 of the 
Lick Observatory, Prof. Pickering announces that, as so many 
legitimate requests have been made for the Lick photographs of 
the moon, comets, nebulze, &c., it will be possible in the future 
to purchase lantern slides, copies and prints of these objects on 
application to the director of the Lick Observatory. The 
prices and details of these objects may be obtained by teachers, 
lecturers, &c., on application. 

THE Dark Spor ON JuPITER.—In a letter to the Odser- 
vatory, Herr Leo Brenner refutes the idea that the dark spot 
which Messrs. Phillips and Denning observed in the neighbour- 
hood of the Great Red Spot on June 28, is the same spot that 
he recorded, and named the “‘ pyramid-spot”” during the oppo- 
sition of 1901. He states that the movement of the pyramid- 
spot during last year was 48° in 85 days, therefore it is im- 
possible for it to have moved the same distance in eight days 
this year, as it must have done if it is the same spot that was 
recorded as being under 19° on June 28, 


THE [IRON AND STEEL INSTITUTE. 


THE autumn meeting of the Iron and Steel Institute was 
held at Diisseldorf on September 3 and following days, and 


was attended by an unusually large number of members. Mr. 
William Whitwell, the president, was in the chair, and he was | 


supported by Sir Lowthian Bell, F.R.S., Sir James Kitson, 


M.P., Mr. Snelus, F.R.S., Sir J. J. Jenkins, M.P., Mr. J. | 
Walton, M.P., Mr. E. Parkes, M.P., and numerous other | 


prominent members from various parts of the world. Addresses 
of welcome were delivered by Mr. von Holleuffer, the governor 


of the Diisseldorf district, on behalf of the Prussian Govern- | 


ment, by the Mayor of Diisseldorf on behalf of the city, and 
by Mr. H. Lueg on behalf of the exhibition authorities and the 
local reception committee. Nine papers were then dealt 


with. Mr. W. Briigmann read the first paper, which gave an | 


exhaustive account of the progress in the manufacture of pig 
iron in Germany since the Institute last met in Diisseldorf in 
1880. A similar paper dealing with the progress in the manu- 
facture of steel was read by Mr. R. M. Daelen, and Prof. H. 
Wedding read a paper on iron and steel at the Diisseldorf 
exhibition. Prof. Heyn, of Berlin, then read an elaborate 
paper of great scientific and practical interest on the overheating 
of mild steel. The principal conclusions drawn {rom the 
author’s researches were as follows :— 

When low-carbon mild steel is annealed at temperatures 
above 1000° C., there is an increase in the degree of brittleness if 
the annealing period is sufficiently long. This increase is more 
considerable, and manifests itself the sooner, the higher the 
temperature of annealing. 
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Prolonged annealing, say uninterrupted:-for fourteen days, at 
temperatures between 700° and 890°, produces no increase in 
the brittleness. In such cases where the brittleness of the 
material in its initial state was not yet at the lowest degree 
possible, by this treatment the lowest degree of brittleness 
will be attained. Between 1100° and 900° there exists a tem- 
perature limit, above which, if annealing is carried on for a 
longer period and at an increasing temperature, the degree of 
brittleness increases. Below this limit, however, this is not the 
case. Overheating does not only occur at most extreme white 
heat, but manifests itself at considerably lower temperatures, 
which must, however, exceed the temperature limit just 
referred to. By suitable annealing, the brittleness of over- 
heated low-carbon mild steel can be eliminated. If annealing 
is carried out at above goo° C., a short period of about 
half-an-hour is sufficient. Longer annealing must be the 
more carefully avoided, the more the temperature limit 
between 1100° and goo° is exceeded, otherwise the signs 
of overheating reappear. Below 800° an _ annealing 
of even five hours is not sufficient to eliminate the 
brittleness in overheated low-carbon mild steel, but by annealing 
of several days’ duration, at temperatures between 700° and 
850°, this object can be attained. If low-carbon mild steel, 
which has been annealed for a longer period at a high enouzh 
temperature, so that after undisturbed cooling it would show 
extreme brittleness, is rolled or forged during cooling to bright 
red-heat, it will exhibit no brittleness when cold. The fracture 
of overheated low-carbon mild steel generally shows a coarse 
grain, although this. is not necessarily always the case. The 
single crystal grains of which the structure of the iron is built up, 
which can be detected under the microscope by suitable etching, 
are often of considerable dimensions when in the state of over- 
heating. Nevertheless, this is not to be considered as proof 
positive that overheating has taken place, since the method of 
cooling also exercises a great influence on the size of the ferrite 
grains. Rapid cooling from the temperature causing over- 
heating produces fine ferrite grains, without reducing the brittle- 
ness appreciably. Moreover, it is possible, by heating low-carbon 
mild steel for days together at between 700° and 890° C., to 
bring the material into such a condition that it will show 
exceedingly coarse ferrite grains, and yet not exhibit brittleness. 

An interesting discussion followed the reading of this paper. 
Mr. J. E. Stead took exception to some of the conclusions. 
Prof. Tschernoff, of St. Petersburg, described his early re- 
searches on the same subject. Mr. Saniter and Mr. Lange 
supported Mr. Stead. 

The first paper dealt with on September 4 was on the com- 
pression of steel during solidification in the ingot mould, by 
Mr. A. Harmet, of Saint-Etienne. This paper, which covers 64 
pages, was read in abstract by the secretary, Mr. Bennett H. 
Brough. Compression with a static pressure acting on the top 
of the ingot is the principle involved in the Whitworth process. 
In the Harmet process the upper portion of the ingot is left 


exposed, and pressure is applied to the base, causing the steel to 
rise in the conical mould as though being forced through a draw- 
plate. The process has been introduced with great success and 
| economy at the Saint-Etienne steelworks. In the discussion, 
favourable opinions of the invention were expressed by Mr. 
Beardriore, Mr. Windsor Richards, Mr. Snelus, Prof. Howe, 
of New York, Mr. Vaughan Hughes, Mr. Saniter and Prof. 
Tschernoff. 

Mr. D. Selby-Bigge next read a paper on the application of 
electric power in the iron and steel industries, and Mr. F. 
Kylberg, of Benrath, near Diisseldorf, read a paper describing 
some developments of the use of electricity in ironworks based 
on American experience and adapted to European requirements. 
An interesting discussion followed in which Sir Lowthian Bell, 
Mr. W. H. Massey and several leading continental electrical 
engineers took part. 

Prof. E. D. Campbell and Mr. M. B. Kennedy, of the 
University of Michigan, communicated a paper on the probable 
existence of a new carbide of iron, Fe,C; and Mr. L. F. Gjers 
and Mr. J. H. Harrison gave a report of the results obtained in 
equalising the temperature of hot blast. The proceedings con- 
cluded with the usual votes of thanks to the local reception com- 
mittee and to its hon. secretary, Mr. E. Schrédter, who had 
planned a most attractive programme of visits and excursions. 
The works visited included the Krupp establishment at Essen, 
the Union, Hoerde and Hoesch steelworks at Dortmund, the 
Phcenix works and the Rheinische Stahlwerke at Ruhrort, the 
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Gutehoffnungshiitte at Oberhausen, and the Vulcan steelworks Paris. 
at Duisburg. In each case the members were received with 


Academy of Sciences, September 1.—M. Bouquet de la 


great cordiality and with lavish hospitality. Visits to the Grye in the chair.—On the eruption of Martinique, by MM. A. 
exhibition under expert guidance were also organised, and Lacroix, Rollet de l'Isle andGiraud. A short summary of the 


numerous works in Diisseldorf were thrown open to members. 


results obtained by the commission sent out by the Academy to 


The social functions in connection with the meeting included a | study the effects of the eruption. A single measurement of the 
conversazione given by the Mayor and Corporation On | height of Mont Pelée showed that its height had not appreciably 
September 3, a banquet on September 4, at which seven changed, so that the summit of the mountain has not been 
hundred ladies and gentlemen were present, a firework display | completely blown away, as was at first conjectured. No new 
in honour of the Institute at the exhibition on September 5, and | crater appears to have been formed, although numerous fissures 
an excursion on September 6 to the Kaiser bridge at Miingsten , have opened. Volcanic eruptions are usually characterised by 


and to the hanging railway at Elberfeld. For the ladies accom- 


two classes of phenomena, the explosive evolution of gases with 


gp the members a programme of excursions was a solid or fused siliceous materials, carried to.a very high tempera- 
y a committee of Diisseldorf ladies. At the conclusion of the ture, and the outflow of similar fused siliceous materials in 


meeting there were supplementary excursions to the Peine and | macs. The present eruption is characterised by the total 


Ilsede ironworks, and to the steelworks near Saarbriicken and 
Luxemburg. Altogether the meeting was one of the most 


attractive and successful recorded in the history of the Institute. 


absence of this latter phenomenon, the so-called lava streams 
described by eye-witnesses consisting in reality of torrents of 
boiling mud, with large masses of moving rock. No actual 


It was announced that the next president of the Institute will be | games have been observed by the members of the commission, 
Mr. Andrew Carnegie, vice-president, who will come into office | the only certain fact about the constitution of the gases evolved 


in May next. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 


| being the presence of steam and sulphur dioxide, the latter 
being in great abundance as indicated by its suffocating odour. 
| Fumerolles are very abundant, and it is owing to the presence 
of these that the rivers undergo violent fluctuations of tempera- 
ture. Observations were also made of the topographical 


ATTENTION has already been directed in these columns changes, variations in the depth of the sea near the coast line, 
(vol. Ixv. No. 1679, p. 216) to the statistics collected by the together with electrical, magnetic and meteorological observa- 
council of the Association of Technical Institutions comparing tions.—On entire and quasi-entire functions and differential 
the number of day students of fifteen years of age and upwards | equations, by M. Edmond Maillet.—On differential equations of 
‘who are taking complete day technological courses of not less the second order with fixed critical points, by M. R. Liouville. 


than twenty hours a week in Great Britain and Ireland, with 


—The electrolysis of mixtures of salts, by M. Anatole Leduc. 


the number of students of a similar kind in the German technical | The presence of metallic impurities such as are likely to be pre- 
high schools. The German Ambassador has since supplied the | sent in commercial silver has no practical effect ‘upon the electro- 
council of the Association of Technical Institutions with | chemical equivalent of silver.—The classification of binary 
additional statistics in regard to technical high schools in the | accords. Specific consonances and dissonances, by M. A. 
German Empire. The conditions of entry to the German | Guillemin.—The action of soluble ferments and of high yeast 
schools are such that they very rarely contain any students under | ypon gentiobiose. Remarks on the constitution of gentiobiose, 


eighteen years of age. The additional information now avail- 


by MM. Ed. Bourquelot and H. Hérissey.—On the proteolytic 


able shows that the number of matriculated students in German | action of snake venom, by M. L. Launoy.—On the difficulty of 


technical high schools, of the age and status described, in each 


isolating the Bacterium coli in colonial dysentery, by M. Lesage. 


of the following branches of technology is :—Agriculture, 42; | —The preventive treatment of scab, and on the use of an 
architecture, 1440; civil engineering, 2257 ; mechanical and | anti-scab serum, by M. F. J. Bosc.—The physical, chemical 
electrical engineering, 5503; naval architecture and marine | and practical results of the concentration of wine, by M. F 


engineering, 318; chemistry and metallurgy, 1180; general 
knowledge, 280; and forestry, 12. These numbers do not 
include 1390 students in the above subjects attending institu- 


tions at Brunswick and Stuttgart. The figures give a total of 
12,422 students, and if in addition non-matriculated students 


are counted, the total reaches 15,442. It is especially note- 


worthy that 935 of the matriculated students enumerated have 
each attended tor more than four years. When referring to this cies 
subject on the previous occasion, it was pointed out that the Vitality ....... 
total number of students in Great Britain and Ireland above | Our Book Shelf :— 
‘fifteen years of age taking complete day technological courses 
of not less than twenty hours a week is 3873, and only 


‘113 of these have attended more than three full years. 


WE have received a syllabus of the courses on electrochemistry 
and electrometallurgy to be held at Owens College, Manchester, 


Garrigou. 
CONTENTS. PAGE 
Triangulation of South Africa, By Major C. F. 


Henderson and Woodhull: ‘‘ Elements of Physics” ; 
Woodhull and van Arsdale: ‘‘ Physical Experi- 


Colman: ‘‘ Types of British Plants” ....... 455 
Mason: ‘‘ Water-Supply” ....... 458 


during the coming session. In addition to the general theor- | Letters to the Editor :— 


etical and practical courses, Mr. R. S. Hutton will give a series 
of six lectures on electrometallurgy on Saturday afternoons, and | Animal Intelligence.—L. C. Hurt 
also a special electrochemicai course on Monday evenings. The 
electrochemical laboratory, which is part of the new physical 
laboratories opened two years ago, is very well equipped with | 
power and apparatus for all kinds of electrochemical and electro- 
metallurgical work, possessing two 600-ampere furnaces of the | 
Moissan type. Probably no other technical college in the | 
country can boast of such facilities, and Manchester is to be 
congratulated on moving with the times and making adequate | 
provision for the study of a much-neglected but highly impor- * 


tant branch of science. 


SOCIETIES AND ACADEMIES. 


LONDON. 


Royal Society, June 19.—‘‘On Two Methods for the 
Limitation and Regulation of Chloroform when administered as 


an Anesthetic.” By A. Vernon Harcourt, M.A. 


Seed-fungus of Lolium ‘egulentum, L., the Darnel.” 


By E. M. Freeman, M.S. 
NO. 1715, VOL. 66] 


| Notes. (Z/lustrated.). . . 


Science in the Public Schools. —Rev. Dr. A. Irving 459 


Variation of Common Copper Butterfly.—Ph. T. . . 459 
Some Scientific Centres. V.—The Chemical Labora- 

tory of the Royal Institution. (///ustrated.) . « 460 

| The Belfast Meeting of the British Association. . 462 
Inaugural Address by Prof. James Dewar, M.A., 
LL.D., D.Sc., F.R.S., President of the Associa- 


Address by Prof. John Purser, M.A., LL.D., 
M.R.I.A., President of the Section. . . . . . 475 


Our Astronomical Column :— 
Observations of Variable Stars of Long Period . . . 486 
The Lick Photographs. ...... 487 
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“To have a body rich in health, 
Is to possess the greatest wealth.” 


“The richest in flesh-forming and energy producing constituents. 
There is No Better Food.” 


Dr. ANDREW WILSON, F.R.S.E., &c. 
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MACMILLAN & LATEST LIST, 


THE CAMBRIDGE NATURAL HISTORY. 
Volume X.—_MAMMALIA. 


By F. E. BEDDARD, M.A., F.R.S., Vice-Secretary and Prosector of the Zoological 
Society of London. ILLUSTRATED. 8vo. 17s. net. 


LAND AND WATER.—“ A notable book, the result of long study, patient labour, sound reasoning, and careful selection, 
for which we are deeply indebted to the author.” 


NOW COMPLETE IN FOUR VOLUMES. 


THE SCIENTIFIC MEMOIRS OF THOMAS HENRY HUXLEY. 


Edited by Sir M. FOSTER, K.C.B., F.R.S., and Professor E. RAY LANKESTER, F.R.S. In 4 vols. 
With Portraits and Illustrations. Super-royal 8vo, Vol. I. 25s. net. ; Vol. II. 30s. net. ; Vol. III, 30s. net. ; Vol. IV, 
30s. net. 


NEW WORK BY PROF. BALDWIN. 


DEVELOPMENT AND EVOLUTION, INCLUDING PSYCHO- 


PHYSICAL EVOLUTION, EVOLUTION BY ORTHOPLASY, AND THE THEORY OF GENETIC MODES, 
By JAMES MARK BALDWIN, Ph.D., Princeton, Hon. D.Sc. Oxon?; LL.D. Glasgow. 8vo. 10s. 6d. net. 


METALLOGRAPHY: AN INTRODUCTION TO THE STUDY 


OF THE STRUCTURE OF METALS, CHIEFLY BY THE AID OF THE MICROSCOPE. By ARTHUR 
H. HIORNS, Head of Metallurgical Department, Birmingham Municipal Technical School, Globe 8vo. 


NATURE.— The researches on which Mr. HEliorns has based his book are scattered and highly specialised, and the 
acquirement of a general elementary knowledge of. the subject has been a difficult matter for the student. The appearance of 
this book i is, therefore, particularly well timed, and it will be eagerly read by many, who will not be disappointed by what they 


find.” 
SECOND EDITION NOW READY. 


ELEMENTARY TREATISE ON KINEMATICS & DYNAMICS. 


By Professor JAMES GORDON MACGREGOR, M.A., D.Sc., LL.D., &c. Crown 8vo. tos. 60. 


MATHEMATICAL TABLES FOR READY REFERENCE. 


Compiled by FRANK CASTLE, M.1.M.E. Crown 8vo. Sewed, 2d. 


APPLIED MECHANICS FOR BEGINNERS. 


By J. DUNCAN, Wh.Ex., A.M.1.M.E., Head of the Department of Civil and Mechanical Engineering at the 
Municipal Technical Institute, West Ham. Globe 8vo. 2s. 6d. 


THE FIRST PRINCIPLES OF RATIO AND PROPORTION 


AND THEIR APPLICATION TO GEOMETRY. By H. W. CROOME SMITH, B.A. Crown 8vo. Sewed, 1. 
MACMILLAN AND CO., LIMITED. LONDON 


HUGHES’ PHOTO-ROTOSCOPE CINEMATOGRAPHS. 


Edite Ricuarp South, F.E.S., 
ith the ‘of 
THE MOST PERFECT. 
No Flickering. Superb Mechanism. Price £7 7 0. 


Ropert F.E.S. Dr. D. Suarp, F.R.S., F.E.S., &c. 
W. Lucas Distant, F.E.S., &c. G. VERRALL, F.E.S, 
The Moto-Photo Camera for taking the Pictures. 


eo A. Fircn, F.L.S., F.E.S.| W. Kirey, F.E.S. 
F. F.E.S. G. KirkAvpy, F.E.S. 
Martin Jacosy, F.E.S. | WJ. Lucas, B.A., F.E.S. 
Founded by the late Edward Newman in 1840, this Journal has been 
the popular organ of British Entomologists since 1864. Its contents deal 


chiefly with the home fauna, but there are frequent articlesand notes on 
oo of interest pertaining to the Entomolog@ of various parts of the 
world. 
Published on the first of each month. Price 6d. Subscription, 6s. per 
annum post free to any countr 
London: WEST, NEWMAN, & CO., 54 Hatton Garden, E.C. 


THE IRISH NATURALIST. 


A Monthly Magazine of Irish Zoology, Botany, and 


Geology. Price 6d. 
Edited by GEO. H. CARPENTER, B.Sc., and R. LLOYD 
PRAEGER, B.A. 
Annual Subscription, 5s. Post Free to any Address. 
Dublin: EASON & SON, Lrp., 40 Lower Sackville Street 
(to which Address Subscriptjons should be sent). 
london: SIMPKIN MARSHALL, HAMILTON, KENT, & CO., Ltd. 


Illustrated Lists, 2d. 


See Mr. Hucues' PATENT COMBINATION OPTICAL LANTERN, 
&c. Miniature Triple Lantern constructed for B. J. MALDEN, Esq.; gree! 
success. New Oxyhydrogen Microscope. Science Lanterns for Class De- 
monstration. Magnificent Results. Docwra Triple, Prize Medals, Highe:' 
Award. Supplied to the Royal Polytechnic Institution, Dr. H. Gratra™ 
Guinness, &c. Patent Pamphengo Science Lanterns. The Univers»! 
Lantern 4-inch Condensers, 4-wick Lamp, Portrait Combination fron: 
Lenses, 18s. 6d., Marvellous value. Science Lecture Sets. Noveltie- 
The Lantern Kaleidoscope. Cheapest Lantern Outfits in the Worl: 
Grandly Hlustrated Catalogue, over 180 choice Engravings, 6d ; 


Postage, 4¢. Small Illustrated Catalogue, roo pages, free, sd. List o! 


60,000 Slides and 300 Lecture Sets, Science Subjects, Views, &c., 6d. 
Postage, 2d. Pamphlets Free. W. C. HUGHES, Spsctatist, 
Brewster House, 82 Mortimer Road, Kingsland, N. 
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“TO READERS ABROAD. 


WANTED Butterflies, Moths, Beetles, Flies and other Insects; also 
Scorpions, Spiders, &c., from Foreign Countries. Full value remitted 
return mail for specimens sent. N.B.—Pack carefully so that they r 

us undamaged. 


Addresses also invited for Sale or Exchange. 


RO Dealers in Entomological Speci , Cabinets, 
FYN Books, Apparatus, Pins, &c., 
tro & 111 STRAND, LONDON, W.C. 
Price Lists on application. Specimens submitted for selection. 


Minerals, Rocks, Fossils, Metallic Ores, Rough Precious Stones, &e. 


Collections of above for Prospectors, Mining Engineers, 
Technical Schools, and for Private Study. 


MINERALS FOR ALL PURPOSES. ROCKS FROM NUMEROUS LOCALITIES. FOSSILS 
FROM ALL BRITISH FORMATIONS. 
‘ ROCK SECTIONS :— 
Precious Stones, Meteorites, Rare Minerals, Blowpipe Cases, Glass 
Top Boxes, Geological Apparatus, Cabinets, Card Trays, Lanterr 
Slides of Rock Sections. 


ALL LISTS FREE OF 
JAMES R. GREGORY & CO. 


MINERALOGISTS, &c., 
To Science & Art Department, British, Indian, & Colonial Museums, &. 
Office and Stores ;— 


1 KELSO PLACE, STANFORD RD., KENSINGTON, W. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


Warfare, Idols, Sacred Masks, Peravian Pottery. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spi Desmids, Di Amoeba, Arcella, Actinospharium, 
Vorticella, tentor, rH ra, Floscularia, Stephanoceros, Melicerta, and many 
other Specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for tion purposes. 
THOMAS BOLTON, 


25 BALSALL HEATH ROAD, BIRMINGHAM. 


eee Io 
| In the same way as before, to each collection will be added a printed 


NEW SYSTEMATIC COLLECTION OF 
335 ROCKS AND THIN SECTIONS, 


according to H. Rosensuscu, “ El der Gesteinsleh 
Il. Aufl. Stuttgart, rg0r. 

This collection, A, is an extension of the former one of 250 rocks and thin 
sections ; but there are some changes of importance : firstly, a great number 
of new and interesting types of rocks have been added or exchanged 
for others ; secondly, as the ‘‘ E} der G inslehre” are not only a 
treatise on massive rocks but also on the sedimentary and the 
erystalline schists, this collection also contains the most important 
types of these families of rocks. Great care has been taken to select only 
such rocks which clearly show all the characteristics of the type. 

Again, we have also selected out of this collection two smaller ones, 
B and C, of 250 and 165 specimens respectively. 


The prices are as follows: 


A. 335 specimens of rocks ... ous . £19 0 © 
335 thin sections, in elegant case «- £21 0 0 
B. 250 specimens of rocks ... os «. £13 10 © 
250 thin sections, in elegant case w. £15 10 © 
C. 165 of rocks ... £8 10 © 
165 thin sections, in elegant case... 5 


description (about 140 pages) of the macroscopical and microscopical 
features of each work, containing also a description of the petrographical 
microscope for the use of students. 


COLLECTIONS OF MINERALS, FOSSILS, METEORITES, 
PURCHASED FOR CASH OR EXCHANGED. 
Dr. F. KRANTZ, 
RHENISH MINERAL OFFICE, BONN-ON-RHINE, GERMANY. 
ESTABLISHED 1833. 


WATKINS & DONCASTER, 


NATURALISTS, 


AND MANUFACTURERS OF 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ EG@8 AND SKINS, AND ALL 
BRANCHES OF NATURAL HISTORY. 


SPECIAL SHOW-ROOM FOR CABINETS. 
De Our Catalogue (96 pp.) Post free on application. 


N.B.—For Excellence and Superiority of Cabinets and 
Apparat references are permit! to distinguished 
patrons, Museums, Colleges, &e. 


A LARGE STOCK OF INSECTS, BIRDS’ EGGS 
AND SKINS. 


Birds, Mammals, &c., Preserved -~ Mounted by First-class Workmen 
true to Nature. 
All Books and Publications on Natural History supplied. 


36 STRAND, LONDON, W.C. 
(Five Doors from Charing Cross.) 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 


The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, yllia, Alcy- 
nium; i eserved) ; lana ; Lineus, Amphiporus ; N. 


Ligia M Nebalia, Carcinus; Patella, Buccinum, Eledone, Pectens 
Bugula, Crista, Pedicellina, Holothuria, Asterias, Echinus; Ascidia, Salpa 
(preserved), Scyllium, Raia, &c., &c. 


For prices and more detailed lists apply to 


Biological Laboratory, Plymouth. THE DIRECTOR. 


COLLECTIONS OF 


MINERALS, ROCKS or FOSSILS 

to illustrate the leading Text-books on 
GEOLOGY, PHYSIOGRAPHY and MINERALOGY. 
50 Specimens in Box, 12/6 ; 100 do., 21/-; 200 do., 42/< 
A large Stock of Minerals, Rocks, Fossils and Microscopic Objects 
CATALOGUES GRATIS. 
Geologists’ Hammers, = Boxes, &c., 

THOMAS D. RUSSELL, 

87 NEWGATE STREET, LONDON, E.C. 


NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers; Editorial 
Communications to the Editor. The telegraphic address of NATURE is “ PHUSIS,” LONDON. 


SUBSCRIPTIONS TO 

To ALL PLACES ABROAD :— 


CHARGES FOR 
5. 


*Three Linesin Column .... 
One Sixteenth Page ..... © 
One Eighth Page, or Quarter Column . .018 6 

fa Page, oraColumn....... 5 
Whole P: ° 


6 


Cheques and Money Orders payable to MACMILLAN & CO., Limited. 


OFFICE: ST. MARTIN’S STREET, LONDON, W.C. 
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X-RAY APPARATUS 


Or THE HIGHEST QUALITY anp FINISH ownty. . 
As supplied by us to H.M. Government and the leading Hospitals 
and X-Ray Workers throughout the World. 

We are the ACTUAL MANUFACTURERS, and 
Guarantee every Coi 


breaking down. 
NOW READY. 


IMPROVED 
PATTERN ELECTRO- 
LYTIC BREAK 
(as figured). 

Price 

COX’S PORTABLE FIELD 
SERVICE COMPLETE 
OUTFIT, supplied to H.M. 
Admiralty, War Office, the 
New Royal Yacht, and in 
use at a large number of 
Hospirals in all parts of the 
world. 


MACKENZIE DAVID- 
SON’S IMPROVED 
PATTERN MOTOR 
MERCURY BREAK. 
(Working direct on any 
circuit from 12 to 100 volts) 
of which we are the SOLE 
MAKERS. Price £6 6s. 
Absolutely the best for X- 
vays and Wireless Tele- 
graphy. 

HIGH FREQUENCY APPARATUS. 


N.B.—Our INDUCTION COILS and APPARATUS 


are not only less costly than other makers’, but give results 
unexcelled by any of them. 
Cart or WriTE For our ILLusTRateD List, witH TESTIMONIALS 


AND ILLUSTRATED INSTRUCTIONS UPON NOW TO WORK. Post 
FREE TO READERS OF NATURE.” 


HARRY W. COX, 


9, 10 & i CURSITOR STREET, CHANCERY LANE, LONDON 


TOWNSON & MERC 
(EsTaBLisHED 1798.) 

| RETAL—89 Bisnopsoate STREET WiTHIN, E.C. WHOLESALE—34 CAMOMILE STREET. £.0, 

Scientific Apparatus Manufacturers and Laboratory 

Outfitters to the Home and Colonial Departments of 


H.M. Government, Scientific Institutions, Colleges, 
and the various Industries throughout the World. 


ER,| 


Complete Illustrated Catalogue of over 650 pages, with about 30 
Illustrations, 2s. 6d., or by Post 38. (Free to Colleges and Schools.) 


THE KELLAS BLOWPIPE JET ( 
4 schools, made to drop over the burner. A boon 


to school laboratories, once used always used, 
4/- doz. 


THE KEELLAS BURNER. Specially 


designed by Dr. Kellas, with a flange protector 
to prevent spill and corrosion of the air regulator 
which being made loose does not stick and 
corrode. An ideal Bunsen burner for schools, 
1/8 each, or 12/- per doz. 


NEWTON'S DISC. 


Will spin in either 
horizontal or vertical 
position. 

5/- each. 


SESSION 


1902-3. 


ga SPECIAL TERMS TO COLLEGES, SCHOOLS, INSTITUTES, &c. ~@j 


Cc. MULLER, ORME Co., 


CONTRACTORS TO HIS 


MAJESTY’S GOVERNMENT, 


148 HIGH HOLBORN, LONDON, W.C. 


MANUFACTURERS OF APPARATUS FOR TEACHING 


CHEMISTRY, PHYSICS, MECHANICS, 
HYDROSTATICS, &c. 


DEALERS IN PURE AND 
CATALOGUES POST FREE. 


STUDENTS’ 


COMMERCIAL CHEMICALS. 
SETS OF APPARATUS. 


THE LONDON STEREOSCOPIC COMPANY. 


THE STEREO-PANORAMIC CAMERA 
FOR REPRODUCING NATURE. 


IT TAKES 


24 Pictures 3} x 3, 12 Stereoscopic Pairs or 12 Panoramic 7 x 3, on a flat 


film or glass plate, and does not distort as a curved film is bound to do. 


106 & 108 REGENT STREET, 


Printed by RicHarp CLay anp Sons, Limi TED, at 7 & 8 Bread Street Hiil, 


Queen Victoria Street, in the City of London, and published by MAcMI!-LAN 


ani Co., Limite, at St. Martin's Street, London, W.C., and THe Company, 66 Fifth Avenue, New York.—THurspay, September 11, 190% 


W.. AND 54 CHEAPSIDE, E.C, 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 
** To the solid ground 
Of Nature trusts the mind which builds for aye.”—WorDsworTH. 


boon 
used, 


cially 


No. 1716, VOL. 66] THURSDAY, SEPTEMBER 18, 1902. [PRICE SIXPENCE. 


ctor 
lator 

and 
ools, Registered as a Newspaper at the Genera! Post Office.) (All Rights are Reserved. 


Chemical and Scientific Instrument Makers to the Indian 


Government and Science anc Art Department. 
C. (NEW PATTERN) LABORATORY FURNISHERS and MANUFACTURING CHEMISTS. 


FOR LIME-LIGHT, TO ATTACH TO ANY LANTERN. 


cal 
les ILLUSTRATED CATALOGUE, SIX STAMPS. 
NEWTON & co COMBINED CHEMICAL AND PHYSICAL BENCH, illustrate 
, *9 above, as supplied to National Physical Laboratory, Teddington, fitted 
for Gas, Water and Electricity. - 
By Royal Warrant Opticians, &c., to His Majesty the King,. Catalogue of Chemical and Physical Apparatus, 350 pp. and 1200 
Sree on application. 
; DEsiGNs OF BENCHES AND FITTINGS TO SUIT ALL REQUIREMENTS. 
,] 3 FLEET STREET, LONDON. 14 COMMERCIAL STREET, LEEDS. 


AL. 
THE NEW *** Patent.) 


[0 N 0 N THE TRUE TIME _ WITHOUT CALCULATION. 
1% MICROSCOPE. 


A \ With Eye-piece § inch, 4 inch 
) Object - glasses, in Mahogany 
Case 


£5 12s. 6d. 


Double Nose-piece, 9/- extra. 
Focussing Substage, 14/6 extra. 


& J. BECK, Ltd, 
C GSCORNHILL, #NEGRETTI & ZAMBRA, 


38 HOLBORN VIADUCT, E.C, 
“ill LONDON. Brancues {45 CORNHILL 122 REGENT STREET. 


for 
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SOUTH- WESTE RN POLYTECHNIC, 
MANRESA ROAD, CHELSEA, S.W. 
Principal—Hererrt Tomutnson, B.A., F.R.S. 

DAY COLLEGE FOR MEN. 
COMMENCEMENT of the NEXT SESSION, SEPTEMBER 20. 
ENTRANCE EXAMINATION, SEPTEMBER 22 and 23. 

Free Studentship of the value of £45 5 depending upon the results of the 

Entrance Examinations. 
The Courses are divided into Two Sections :— 
(:) THE LONDON COURSES ; and 
(2) THE TECHNICAL COURSE 
LONDON U COURSES. 

These Courses are ‘designed to prepare Students for the London B.Sc. 
Degree in the subjects mentioned below :— 

Matriculation Course (one year). Fee, £12 ros. per Session. 

Intermediate Science Course (one year). Fee, £15 per Session. 

B.Sc. Courses of two ears’ duration in the following subjects :— 
Mechanical and Electrical Engineering, Mathematics, Physics, Chemistry, 
Botany and Geolo; 

Fee for the Engineering or Science Degree Course, £15 per Session. 

TECHNICAL COURSES. 

These Courses are of three years’ duration, and give a thorough training 
to those who wish to become Biectrical or Mechanical Engineers, or Con- 
sulting or Industrial Chemists. 

DEPARTMENTS. 
Electrical Engineering ) 
Mechanical - Fee, £15 per Session of 36 weeks. 
Applied Chemistry ... 

Further information may be obtained from the Day Prospectus, price 1¢., 
by post 

Complete Evening Courses are also provided, of which full particulars 
may be obtained from the Evening Prospectus, price 1¢., by post 24d. 


BOROUGH POLYTECHNIC 
INSTITUTE, 


103 BOROUGH ROAD, S.E. 
EVENING CLASSES (Lectures and Practical Work) commencing 
Monday, September 22, 
CHEMISTRY. —F. Mout wo Perkin, Ph.D., assisted by E. C. Jer, 
D.Sc., and A. Fontana, B.A 
INorGanic.— Elementary. Tuesdays and Fridays, 7.30-10. Ad- 
vanced, Mondays and Wednesdays, 7.30-10.30. Special and Honours, 
Monday, Tuesday, Wednesday and Fridays. Fees, 8s. to 15s. 
Advanced, 
Tuesday, 


Orcanic.--Elementary, Tuesdays and Fridays, 7.30-10. 
Mondays and Wednesdays, 7.30c-10. onours, Monday, 
vat and Friday ‘ees, 8s. to 208 

ECTROCHE MISTRY.—Lectures, Friday, 7 
“ oy “during the day at times to be arranged. * 70S. 


.30-8.30. Laboratory 
Lecture only. 


75. 
Saturda Morning Class for Practical Chemistry, P-. Fee, tos. 
END 


ELECTRICITY AND MAGNETISM.—Joun ERSON, D.Sc. 
A.LE.E., assisted by H. S. Saunpers. Elementary, Lectures and 
Laboratory, Mondays, 7.30-10. Lpamene Tuesdays, 7.30-10. Honours, 
Mondays, 9-10; Wednesda 

ELECTRICAL AND AGNETIC MEASUREMENTS.—Friday, 

10, 

“This Course is intended for Electrical Engineers, Instrument Makers, 
and others engaged in Electrical Work. Fees for the Session, 8s. to 105. 

For full particulars of Engineering and other Classes see detailed 


prospectus. 
C. T. MILLIS, Principal, 
Education Department. 


EAST LONDON TECHNICAL 
COLLEGE, 
MILE END ROAD, 


SESSION 1902-1903, 
Day and Evenin Courses for the B Sc. ae on conducted by the 


following recognised teachers :— tan 
ATTON, aN 
Mathematics ... S. M.A. 
Physics ... = LeuFeEcpr, D.Sc., &c. 
Chemistry eve J. T. Hewitt, D.Sc., Ph.D. 
Engineering... 
Electrical Engineering 


. A. Low, M.I.M. E. 
"I. Morris. 
Day Courses suitable for dam intending to enter manufacturing firms 
are also held in the day time. 
Fees from seven to twelve guineas per Sessi 
‘The Drapers’ Company offer Entrance Schnalarships. 


Full particulars on | 
» S. HATTON, Director of Studies. 


EAST LONDON TECHNICAL 
COLLEGE, 
MILE END ROAD, E.’ 

A Special Course of Lectures on Electro-Chemistry, dealing with the 

most recent developments of the subject, will be delivered by Professor 

. A. Leurevpr, , Thursday evenings at 8.45 p.m. Students will 

have the opportunity of doing practical work on Thursdays from ay to 8.45. 

The fee for the Course, which extends from September 25 to March 26, 
is 158. 


TO LABORATORY DEMONSTRATORS. 


—Messrs. Isentuat & Co., 85 Mortimer Street, London, W., require 
the services of a gentleman, who is well versed in Physical and Chemical 
Apparatus, and has business abilft ty to introduce aid push the sale of 
Max Kou ’s instruments among ols, Institutes, &c. 
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- New Session Commences 29th September. 


BIRKBECK INSTITUTION, 
BREAMS BUILDINGS, CHANCERY LANE, E.C. 


Day and Evening Courses of Study (Lectures and Laboratory work) 

are held j in the following Science subjects :— 

Chemistry oo eke «. J. E. Mackenzie, Ph.D., D.Sc. 

Physics ... ove oe ALBERT GRIFFITHS, D.Sc. 

Mathematics __... on H. Smart, M.A. 

tany ... B. Renpie, M.A., D.Sc. 

Zoology UNTHANK, B.A., B.Sc. 
Geology and Mineralogy Gro. F. Harris, F.G.S. 
Assaying, and Gero. Patcuin, A.R.S.M. 

ining ove 


The Science Courses include practical work in well- d_ Labora- 
tories, and provide for the requirements of the U Weesint of 
LONDON DEGREES. 

in Modern Languages—French, German, Spanish, Russian, 
tahan. 

Evening Classes are also held in Biology, Physiology, Practical Geometry, 
Machine Construction, Steam and Applied Mec anics, Building Con. 
struction, Land and Quantity Surveying, and Estimating. 


Courses for Conjoint Board, Dental and Pharmaceutical Exams. 
Further information on application to the PRiNcIPAL. 


CITY OF LONDON COLLEGE. 


WHITE ST., MOORFIELDS, E.C. 
(Near Moorgate Street and Liverpool Street Stations.) 
PRINCIPAL: SIDNEY HUMPHREY S, B. A., LL.B. 


FIFTY-FIFTH SESSION, 1902-3, 


MICHAELMAS TERM BEGINS MONDAY, SEPTEMBER 29. 


EVENING C1 CLASSES in ALL BRANCHES of SCIENCE 
at almost nominal fees. 

Well- LABORATORIES for Practical Work in 
CHEMISTRY, BIOLOGY, BOTANY, GEOLOGY, and ai 
branches of PHYSICS.’ 

Special deena for London University, Conjoint Board and 
other examinations. Classes are also held in all Commercial 
Subjects, in Languages, Literature and Art. All Classes are 
open to both sexes; Library, Reading and Coffee Rooms open 
to members. Numerous valuable prizes awarded annually. 

Prospectuses, and all other information, gratis on application. 

DAVID SAVAGE, Secretary. 


BATTERSEA POLYTECHNIC 
INSTITUTE. 
Principal—S. H. WELLS, A.M.1.C.E., A.M.1.M.E. 
Chemical Department : 
Head of Department—JOHN WILSON, M.Sc. 

Day and wy Classes in Inorganic and Organic Chemistry for 
B.Sc. and Pr 1 E. 

Special Courses in Paper and Pulp Testing; Pa 
Analysis; Saccharimetry ; Gas Manufacture ; Oils, 
mistry of Foods. 

The Senior Day Department in Applied Chemistry provides complete 
Courses of Instruction for intending Works’ Chemists and General 
Analysts. 

Abridged Prospectus free on application. 

Detailed Prospectus, ; post free, 3d. 


NORTHAMPTON INSTITUTE, 


CLERKENWELL, LONDON, E.C. 
ENGINEERING DAY COURSES IN MECHANICAL, 
ELECTRICAL AND HOROLOGICAL ENGINEERING. 

FULL DAY COURSES in the above subjects will commence on 
Monday, September 29, 1902. ENTRANCE EXAMINATION on Wed- 
nesday and 2 Th hursday, September 24 and 25. The Courses _—- for the 
Degree of B.Sc. in En neering at LONDON UNIVER 

Full particulars can be obtained on application at the Ofice of the Insti- 
tute, or to 


ions. 


r Making; Gas 
‘ats, Soaps; Che- 


R. MULLINEUX WALMSLEY, D.Sc., Principal. 


KING’S COLLEGE, LONDON. 


(UNIVERSITY OF LONDON.) 


Full COURSES for MATRICULATED STUDENTS in Arts, Laws, 
Science, Engineering, Medicine, and Theology, at Composition Fees, or 
Students may attend the separate Classes. 

Preparations for all Examinations of the University. 

MICHAELMAS TERM commences October 2. - 

For and all information apply to the SecreTary, King’s 
London, W. 

WOMEN'S DEPARTMENT, Kensington. —Michaelmas Term com- 
mences October 13. Apply to the Vick-PRINncIPAL, 13 Kensington Square. 


For other Tutorial Advertisements see page clxxvii, a/so 
page iii of Supplement, 
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THE DAVY-FARADAY 
RESEARCH LABORATORY 


OF THE 


ROYAL INSTITUTION. 


DIRECTORS: 
The Right Hon. LORD RAYLEIGH, M.A., D.C.L., 
Li..D., Se.D., F.R.S. 
Professor DEWAR, M.A., LL.D., D.Sc., F.R.S. 


SUPERINTENDENT OF THE LABORATORY: 
Dre. ALEXANDER SCOTT, M.A., D.Sc., F.R.S. 


This Laboratory was founded by Dr. Ludwig Mond, F.R.S., 
as a Memorial of Davy and Faraday, for the purpose of pro- 
moting, by original research, the development and extension of 
Chemical and Physical Science. 

Michaelmas Term.—Monday, October 6, to Saturday, December 13. 
Lent Term.—Monday, January 5, to Saturday, April 4. 
Easter Term.—Monday, April 27, to Saturday, July 25. 


Full Information and Forms of Application can be had from the 
AssisTaANT SECRETARY, Royal Institution, Albemarle Street, W. 


‘To prevent delay Candidates ought to send in their applications for 
admission during the course of the Term preceding that in which they wish 
to enier. 


UNIVERSITY COLLEGE, LONDON. 


(UNIVERSITY OF LONDON.) 


The Session of the Faculty of Medicine will commence on WEDNES- 
DAY, October 1, 1902. Introductory Lecture, at 4 p.m., by Mr. Percy 
FLemMine, B.S., F.R.C.S., Assistant Ophthalmic Surgeon to the Hospital. 

The Examinations for the Entrance Scholarships and Medical Exhibitions 
will commence on September 22, 1 


6.30, RusHToN Parker, Esq., in the Chair. 

Scholarships, Exhibitions, and Prizes of the value of £800 are awarded 
annually. 

In University College Hospital about 3000 In-patients and 35,000 Out- 
patients are treated during the year. Thirty-six Appointments, eighteen 
being resident (as House ‘Surgeon, House Physician, Obstetric Assistant, 
&c.), are filled up by competition during the year, and these, as well as all 
Clerkships and Dresserships, are open to Students of the Hospital without 
extra fee. Resident Officers receive free board and lodging. 

Prospectuses, with full information as to Classes, Prizes, &c., may be 
vbtained from University College, Gower Street, w.c. 

J. R. BRADFORD, M.D., D.Sc., F.R.S., Dean. 
T. GREGORY FOSTER, Ph.D., Secretary. 


THE LONDON SCHOOL OF TROPICAL 
MEDICINE. 
(UNDER THE AUSPICES OF HIS MAJESTY’S 
GOVERNMENT.) 
CONNAUGHT ROAD, ALBERT DOCK, E. 
(IN CONNECTION WITH THE HOsPITALS OF THE SEAMEN’S 
HosPiTaL 


The next SESSION es on Wednesday, October 1, 1 
Prospectus, Syllabus, and other particulars, apply to the 


2. For 


tary, 


P. Esq., Seamen's Hospital, Greenwich, S.E. 


Photograph with .ut Light 


Photograph with Light 


SANGER SHEPHERD & CO., 


Facrory ano Offices: 


5, 6 & 7, Gray’s Inn Passage, Red Lion Si:set, Holborn, 


go2. 
The Annual Dinner will be held at the Hotel Cecil on October 1, at | 
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WRITE FOR 
BOOKLET, 
GRATIS. 


wank 


‘Cabloid’— 
Photographic 
Chemicals __. 


NO WEIGHING : NO MEASURING 
NO WASTE : NO TROUBLE. 
= 
PORTABLE AND 
INDISPENSABLE 
FOR TOURISTS. 
ALWAYS READY. 
ALWAYS ACCURATE. 
ALWAYS RELIABLE. 


Sold by all chemists and dealers. 
“Tabloid” Developers or Toning 


Burroughs Wellcome and o., 
Snow Hill Buildings, LONDON, 


THE SIR JOHN CASS TECHNICAL 
INSTITUTE, 
EWRY STREET, ALDGATE, E.C. 
Principa’ Cuarves A. Koun, M.Sc., Ph.D., F.1.C. 
EVENING CLASSES IN METALLURGY. 


Assaying ... ose 39, 1902, 
Metallography ... » | January 9, 1903. 
For details apply at the Office of the Institute, or by Tensor to the 
PRINCIPAL. 
W. H. DAVISON, Clerk to the Governing Body. 


LABORATORY ASSISTANT Wanted for 
STOCKPORT TECHNICAL SCHOOL. Wages, 30s. per week. 
men of Chemistry and Physics essential, and some experience in 
Wood and Glasswork. Apply in writing (with testimonials) to the 
PRINCIPAL not later than 


ptember 22. 


For other Tutorial Advertisements see page clxxvi also 
page iii of Supplement. 
Two Photographs of a Colour Chart showing the 
improvement effected by the use of the . . 


SANGER SHEPHERD 
LIGHT FILTER 


FOR ORTHOCHROMATIC PHOTOGRAPHY. 


ALL SIZES—CIRCULAR AND SQUARE. FITTINGS & CASES 
- - OF MANY PATTERNS TO SUIT ALL CAMERAS. - . 


D@ Booklets and Catalogues free to reagers of ‘‘ Nature.” 


Manufacturers of Scientific Apparatus, 0 and 
Stands, Rotating Sectors, Instruments for 
ment of Light and Colour, Speed Determination, &c. 


LONDON, wW.C. 
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G. BOWRON, 
57 EDGWARE ROAD, LONDON, W., 
has always on hand a large and varied stock of 


SECOND-HAND 
APPARATUS] 


BY STANDARD MAKERS, IN PERFECT WORKING ORDER, 
EXTREMELY MODERATE PRICES. 


As supplied to the National Physical Laboratory ; Aberdeen, Aberyst- 

wyth, Birmingham, Nottingham and Glasgow Universities ; Bedford, 

Bradford, Clifton, Heriot Watt and Yorkshire Colleges ; and twenty 
other Scientific Institutions, Polytechnics, &.:. 


“Teachers requiring efficient apparatus at a low 


Nature says: 
might consult the list with 


cost for lecture or laboratory purposes, 
advantage.” 


List on application by mentioning NATURE. 


FREDK. JACKSON & Co. 


(Late MOTTERSHEAD & CO.), 


14 CROSS STREET, MANCHESTER. 


Goods Entrance: lalf-Moon Street. 


LABORATORY "FURNISHERS, 


Importers, Manufacturers, and Dealers in 
CHEMICAL AND PHYSICAL 
APPARATUS 


Of every Description. 
Fine Chemicals, Volumetric Solations, 
Plain and Stoppered Bottles, 


AND EVERY LABORATORY REQUIREMENT. 
enema" Catalogue of Apparatus, with Price List 
f Chemicals, free on application. 
Telegraphic Address—‘‘ APPARATUS, MANCHESTER.” 
elephone Number—2038. 


SECOND-HAND 
MICROSCOPES AND TELESCOPES. 


HISTOLOGISTS’ MICROSCOPES, £2 15s. and upwards. 
BACTERIOLOGISTS’ MICROSCOPES, £10 and upwatds. 
By the leading Makers, 
STUDENTS’ TELESCOPES, £2 15s.and £4 10s., by the leading Makers. 
COOKE 6-inch EQUATORIAL and CLOCK, £120. 


Apparatus for estimation of sulphur in spent oxide. 


Lists on application. Instr uments Bong ht, Sold or Exchanged. 


A. CLARKSON & co., 
28 BARTLETT'S BUILDINGS, HOLBORN CIRCUS, and 338 HIGH 
HOLBORN, LONDON. 


NATURE 
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COACHING. 


CHEMISTRY, PHYSICS, BOTANY, GEOLOGY and PHYSIOLOGY 
for MEDICAL, UNIVERSITY and other EXAMINATIONS, 
For particulars w= R. C. T. EVANS, 
eathcote Science Laboratories, 
9 Heathcote Street, Gray's Inn Road, W.C. 


ELECTRIC LIGHTING INSTALLA. 


TION for Sale, cheap. Constructed for Lighting Public Hall, now 
changing over to Corporation Mains. Condition equal to new, high 
class throughout. Capable each set of Lighting 1000 Eight Candle. 
power Lamps, or 500 Sixteen Candle-power Lamps. Includes Engine, 


Boilers, Water Heater, Storage Battery, Switchboard, &c. Suital lk 
for Country Mansion, Town Hall, &c. Can be seen at work. — Apply to 
Wueat ey Kirk, Price & Co., 46 Watling Street, London, F.C. 


SCIENTIFIC Ano 
EDUCATIONAL BOOKS 


NEW & SECOND HAND. 


LARGEST STOCK in LONDON of SECOND. 
HAND School, Classical, Mechanical, ELEMEN- 
TARY and ADVANCED SCIENTIFIC BOOKS 
at about HALF PUBLISHED PRICE. 


Mathematical, Theological, and Foreign Books. 
KEYS _AND TRANSLATIONS. 
J. POOLE & co. 
STABLISHED 1854 


104, CHARING CROSS ROAD, 


(Fomerly of 39, STRAND). 
Enquiries by letter receive immediate attention. 


With 30 Original Illustrations. Price as. 6d. 


The HYGIENE of the MOUTH. 
A Guide to the Prevention and Control of Dental Diseases. 


By R. DENISON PEDLEY, L.D.S. Eng., F.8.C.S. Ed. 
Dental Surgeon to the Evelina Hospital, Southwark. 


BY THE SAME AUTHOR. 
The DISEASES of CHILDREN’S TEETH. 
Well Illustrated. Price 7s. 6d. 


SEGG & CO., 289 and 291 Regent Street, London, W. 


ELECTROLYTIC INTERRUPTER, 


FOR USE ON MAINS. 


The advantages of this form over others are :— 


1. Absence of platinum, therefore 
saving of expense. 
. Complete control of current by 
simply raising or lowering glass plug. 


A. C. COSSOR, 54 Farringdon Road, E.C. 


(Conrracror to H.M. 


PERKEN, SON & CO.,:10, 


“OPTIMUS.” 
CAMERAS, 
LENSES, 

AND HIGH-CLASS 
PHOTO APPARATUS 


Of every description. 
CATALOGUE POST FREE. 


99, HATTON GARDEN, 
HOLBORN CIRCUS, E.C. 
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CARL ZEISS 


MANUFACTURER OF 


MICROSCOPES ; TELESCOPES (ASTRONOMICAL 
and TERRESTRIAL) ; PRISM FIELD GLASSES ; 
TELEMETERS ; PHOTOGRAPHIC OBJECTIVES : 
and OPTICAL MEASURING INSTRUMENTS, 
including COMPARATORS, REFRACTOMETERS, 
BUTTER- REFRACTOMETERS, SPECTRO- 
METERS, dc. 


LONDON BRANCH: 


29 MARGARET ST., CAVENDISH SQUARE, W. 


Telegrams :—DIACTINIC, London. 
CATALOGUES POST FREE. KINDLY SAY WHICH REQUIRED 


GAMBRELL BROS. 


CONTRACT pa TO H.M.’s GOVERNMENT, 
URHAM HOUSE, 
23 NORTH SIDE, CLAPHAM COMMON, eee s.W. 
PATENT APPLIED FOR. 


MAGNETOMETER. 
GALVANOMETER 


WITH 
DIVIDED SCALE, 
ANTI-PARALLAX MIRROR, 
REMOVABLE GLASS WINDOW, 
ADJUSTABLE TORSION-HEAD 
WITH REMOVABLE CAP, 
CELLULOID BACK, 
POLISHED MAHOGANY CASE, 
MAGNET CLOSE TO BACK OF 
INSTRUMENT. 
Price 15s. Differentially 
Wound, Four Terminals and 
Control Magnet, 18s, 6d. 


See also January 9. 


G PVE & CO., 
GRANTA WORKS, MILL LANE, CAMBRIDGE. 


MAKERS OF ALL KINDS OF PHYSICAL, PHYS!OLOGICAL 
AND OTHER SCIENTIFIC APPARATUS. 


TWO-PLATE 


y STORAGE CELL 


IMPROVED DESIGN 


FOR 


RESEARCH WORK. 


BRITISH MANUFACTURE 


WRITE FOR 
SPECIAL PAMPHLET. 


Professors, Science Tenien and_ others requiring substantially made 
reliable apparatus at moderate prices should write, stating their wants; 
we shall be pleased to quote you. 


LARGE STOCK. QUICK DELIVERY. 
SuiprinG ORDERS FILLED WITH PROMPTITUDE. 


Special apparatus for Research Work made to cust s’ requi by 
experienced workinen. 


INSPECTION INVITED. PRICE LISTS FREE. 


=. WILSON. 


VERNIER 
MICROSCOPE. 


Horizontal and Vertical Scales ; 
16 cm. in length. The microscope 
rotates on a_ horizontal axis, and 
can be clamped in any position. 
One power and one Eye-piece. 


With Scales reading to ‘1 mm. £6 10 
” ” ” 7 0 
» 710 
” ” ‘ol ” 8 5 


KERSHAW’S 


£8. 4 SciENCE 


(STROUD AND 
RENDALL’S) and 
KERSHAW’S 
PATENTS. Com- 
plete in Travelling 
Case, with safety 
B.T. or mixed jet and 
silvered prism_ to 
vertical system. This 
model is the most 
— of Science 
nterns made, and 
the result of about 10 years’ coi s manufacture of this class of Lantern. 

Silvered Front Prism, 16/- extra. L A 

If with Injector Jet, 20/- TRADE DISCOUNTS. 
Sole Maker and Patentee-A.. KERSHAW, 

Scientific Instrument Maker, Dorrington St., LEEDS. 
SPECIALITIES MANUFACTURED | FOR THE TRADE. 


1 BELMONT STREET, CHALK FARM, N.W. 


A. Hitger 


: 75a CAMDEN ROAD, LONDON, N.W. 
(Late of 204 Stanhope Street.) 


EVERY DESCRIPTION OF 


HIGH-CLASS 
OPTICAL WORK 


THE ‘* LIVEING” SPECTROSCOPE. 
The above Spectroscope p th ges of the older multiple prism 


instruments, without their very serious defects. 


Price List Post Free on Application. 
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DOUBLE 
ANASTIGMATS 


The finest o: Photographic 
Lenses, suit every requirement of the 
scientific photographer. 


For definition and covering 
power these lenses are 
unexcelled. 


GOERZ 
DOUBLE ANASTIGMATS 


are made in several different series varying in 
rapidity from F. 4.5 to F. 22. 
OBTAINABLE OF EVERY GOOD PHOTOGRAPHIC DEALER. 


Series 1 B.F. 4.5 to 
F. 5.5. 


Particulars free on application, if ‘‘Nature’’ is 
mentioned, to 


CP. GOERZ, 1 to 6 HOLBORN CIRCUS, 


LONDON, E.C. 
THE 


ROSENHAIN 
IMPROVED |FORM 
OF 
THOMSON 
CALORIMETER. 


AN 
ACCURATE AND 
INEXPENSIVE COAL 
CALORIMETER 
ESPECIALLY 
ADAPTED 
FOR WORKS AND 
TEACHING 
LABORATORIES. 


Practically complete Cumbustion is secured, less than 0°5 per 
cent. of the sample escaping combustion. A complete determina- 
tion of the calorific value can be made in little more than half- 
an-hour. 


SCIENTIFIC INSTRUMENT CO. 


LTD., 


CAMBRIDGE. 
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THE ‘NYDIA’ POCKET CAMERA, 


For Cycling. Giabing and Walkin Takes Plates, 
Cut ilms, or Daylight Spools. 
Exceedingly light and penilite, yet 
quite complete and self-contained. 
A good Lens, a perfect Shutter, 
the Highest Finish 
throughout. 
Price: 
For 4} X 3} in. 
Pictures, from 
£7 10 O. 
For 64 x 4} in., 
from 


£19 5 0. 
ILLUSTRATED BOOKLET, FREE. 


THE ‘N. & G.’ REFLEX 


SELF-FOCUSSING CAMERA. 


For Natural History and General Work. 
Enables one to photograph anything—from a Distant Range of Mountains, 
to a Butterfly or Flower /ud/-stze, with perfect ease and absolute sharpness. 
vice, complete with Zeiss Anastigmat pone, 2 foci, 
for for 44 3 x ati in. Pictures, 227 1 


THE ‘N. & 6. KINEMATOGRAPHS, 


A anes SERIES OF HIGH-CLASS INSTRUMENTS 
NSURING PERFECT RESULTS. 
aie adapted for Scientific Work 
TAKING, DEN ELOPING, AND PROJECTING 
CA TALOGUE FREE. 

The ‘N. & G.’ Universal Cameras, Tripod Cameras, ‘Panoramic 
Cameras, Lenses, Lanterns, and all Photographic Accessories 
and Materials. 

SPECIALITY :—COMPLETE OUTFITS for Scientific Expeditions 
and Special Research. 


NEWMAN & GUARDIA, Ltd., 
90 & 92, SHAFTESBURY J ONDON. 


AVENUE, W. 


THE HIGHEST VACUUM 
READILY OBTAINED. 


ASK FOR 
LIST No. F. 45. 


PRICES FROM £4 § O 


APPLY FOR FULi PARTICULARS oF THE 


“GERYK” VACUUM PUMPS (EXEYS) Tp 
Pulsometer Engineering C21 


Nine Etms Ironworks, Reading. 
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COMPLETE INSTALLATIONS AND SEPARATE PARTS 


RADIOGRAPHY. 


HIGHEST REFERENCES. EVERYTHING NOVEL 
AND ORIGINAL, 


CATALOGUE (100 pages and about I 50 Illustrations) of 


ELECTRIC HEATING APPARATUS 


In Various Applications. 
is. 6d. Post Free. (Refunded on First Order.) 


Qa Narure says :—‘‘ Describes appliances for meeting almost every conceivable 
want, both for domestic and SCIENTIFIC or LABORATORY purposes.” 


ISENTHAL & Co., 
85 MORTIMER STREET. LONDON, W. 


Contractors to the War Office, Admiralty, India Office, Colonial Office, &c. 


tains, 


WEST LONDON SCIENTIFIC 
APPARATUS CO., 


DEODAR ROAD, PUTNEY, 


REAGENTS & CHEMICALS meaning THLROCOPE. POR 


For ANALYTICAL, MICROSCOPIC, BACTERIOLOGICAL and ~~ GALVANOMETER WORK, &e. 


Will focus from infinity to 24 inches. Cross 


PHOTOGRAPHIC PURPOSES, are the 


amic J wires to eyepiece. Good illumination and de- 
ies nition, ale can used in a horizontal or 
ori STANDARDS OF PURITY, RELIABILITY fi Scal be od 
‘ vertical position. Substantial stand of gunmeta 
tions AND GENERAL EXCELLENCE. brass ; affect V- 
. / ay cradle for telescope capable o' pointing 
To be had through the tate Channels, or Wholesale — apt direction. Thcconshly well made. 
rice 
d., E. MERCK, 16 Jewry St., LONDON, E.C. roe ee 


Rack and pinion to telescope, 1os. extra. 
Manufacturers of ali kinds of Physical and 
Chemical Apparatus. Price list post free. 


Mi N EW PATTE RN | AWARDED 9 MEDALS AT THE PARIS EXHIBITION 1900. 


HICKS, 


SCIENTIFIC INSTRUMENT MAKER. 


FE A LV A N 0 M ETER { WAR OFFICE, INDIA OFFICE, ADMIRALTY, 8c. 


FOR LOW RESISTANCE TESTING. WHOLESALE MANUFACTURER 
Meteorological and Scientific Instruments 


OF EVERY DESCRIPTION, INCLUDING 


Advantages over the — and the Kelvin STANDARD MERCURIAL BAROMETERS, 
STANDARD ANEROID BAROMETERS, 
Accuracy limited only by that of the Standards STANDARD THERMOMETERS of every KIND, 

employed. -7PUMPS BOTH FOR VACUUM & PRESSURE, 


Pri t Air Meters, Anemometers, Boiling Point ~~ oa 
nstruments, Eudiometers, Gas, Steam an ater 
Price complete, with Circular Slide Wire and Keys, £14 4s. Gauges, Hydrometers, MICROSCOPES, Plane 
Tables, POLARIMETERS, Pyrometers, RANGE 
FINDERS, © pny 
(See Proceedings of Inst. of E.E., Vol. XXX., No. 151, 


a =) Catalogues Post Free. (State which required.) 
7 a ANY KIND OF SCIENTIFIC INSTRUMENT 


) NALDER BROS. & CO., Prompt Inquiries. 


12 CARTERET STREET, QUEEN ANNE’S GATE, | = Exceptional Terms to Colleges, Institutions, &ec. 


w Quotations submitted fae Laberstery Outfits or Single 
T Ww. truments. 

THERMOMETERS FOR STUDENT WORK A SPECIALITY. 

(Lat 16 Rep Lion CLERKENWELL.) 


Head Office and Works: DARMSTADT, GERMANY. 
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MACMILLAN & CO.’S LATEST LIST. 


NOW COMPLETE IN FOUR VOLUMES. 


THE SCIENTIFIC MEMOIRS OF THOMAS HENRY HUXLEY. 


Edited by Sir M. FOSTER, K.C.B., F.R.S., and Professor E. RAY LANKESTER, F.R.S. In 4 vols. 
With Portraits and Illustrations. Super-royal 8vo, Vol. I, 25s. net. ; Vol. II. 30s. net. ; Vol. III. 30s. net. ; Vol. IV. 
30s. net. 


SECOND EDITION NOW READY. 


ELEMENTARY TREATISE ON KINEMATICS & DYNAMICS. 


By Professor JAMES GORDON MACGREGOR, M.A., D.Sc., LL.D., &c. Crown 8vo. 10s. 6. 
_ GUARDIAN.—* The general plan of the book calls for no changes from its old form, and it is a splendid testimony to its 
solid worth that the survey of the elements contained in it has stood the test of experience and still holds good. . . . Well 
deserves the popularity which it seems to have long held where it has been used.” 


MATHEMATICAL TABLES FOR READY REFERENCE. 


Compiled by FRANK CASTLE, M.1.M.E. Crown 8vo. Sewed, 2d. 


APPLIED MECHANICS FOR BEGINNERS. 


By J. DUNCAN, Wh.Ex., A.M.1.M.E., [lead of the Department of Civil and Mechanical Engineering at the 
Municipal Technical Institute, West Ham. Globe 8vo. 2s. 6d. 


THE FIRST PRINCIPLES OF RATIO AND PROPORTION 


AND THEIR APPLICATION TO GEOMETRY. By H. W, CROOME SMITH, B.A. Crown 8vo. Sewed, 1s. 


THE ECONOMIC JOURNAL. 
Edited by F. Y. EDGEWORTH and HENRY HIGGS. 
No. 47. Vol. XII. SEPTEMBER, 1902. PRIcE 5p. net. 


_CONTENTS.—Free Trade and Protection. By L. L. Price. —Mr. Wise’s Industrial Arbitration Act. By W. P. Reeves. — 
Agricultural Co-operative Credit Associations. By W. H. Dawson.—Public House Trust Companies. By Everard Hesketh. — 
Business Aspects of British Trusts. By H. Macrosty.—Reviews.—Notes and Memoranda.—Recent Periodicals and New Books. 


MACMILLAN AND CO., LIMITED, LONDON. 


THE ENTOMOLOGISTS’ MONTHLY | TO SCIENCE LECTURERS. 
MAGAZINE. _ HUGHES’ PHOTO-ROTOSCOPE CINEMATOGRAPHS. 


THE MOST PERFECT. 
| No Flickering. Superb Mechanism. Price £7 7 0. 
| The Moto- ‘amera rf the Pictures. 
Kdited by C. G. Barrett, G. C. Cuampion, F.Z.S., J. W. DouGtas, | ustrated Lists, 2d. 
, _, | See Mr. Hucues’ PATENT COMBINATION OPTICAL LANTERN, 
W. W. M.A., F.L.S., R. McLacutan, F.R.S., E. SAUNDERS’ | &c. Miniature Triple Lantern constructed for B. J. MALDEN, 
F.L.S., and | success. New Oxyhydrogen Microscope. Science Lanterns for Class De- 
Lorp Wa sinGuaM, M.A., LL.D., F.R.S. monstration. Magnificent Results. Docwra Triple, Prize Medals, Highest 
Award. Supplied to the Royal Polytechnic Institution, Dr. H. Grattan 
This Magazine, commenced in 1864, contains standard articles and notes | Guinness, &c. Patent Pamphengo Science Lanterns. The Universal 
on all subjects connected with Entomology, and especially on the Insects of | Lantern q-inch Condensers, 4-wick Lamp, Portrait Combination front 
the British Isles. | Lenses, 18s. 6d., Marvellous value. Science Lecture Sets. Novelties. 
| The Lantern Kaleidoscope. Cheapest Lantern Outfits in the World. 
Subscription—Six Shillings per Annum, post free. Grandly Illustrated Catalogue, over 180 choice Engravings, 6d. ; 
Postage, 4¢. Small Illustrated Catalogue, roo pages, free, sd. List of 
London: GURNEY & JACKSON (Mr. Van Voorst's Successors), 300 Sets, &c., 6d. ; 
ostage, 2d. mphle ree. SPECIALIST, 
1 Paternoster Row. Brewster House, 82 Mortimer Road, Kingsland, N. 


& PEAHK 


(BY APPOINTMENT TO THE ROYAL INSTITUTION 
OF GREAT BRITAIN.) 


WAVE MOTION. 


Makers of the new Apparatus illustrating Wave Motion, 
designed and used by Dr. J. A. FLEMING in the 
Christmas Lectures at the Royal Institution. 


Price Sixpence, Monthly. 


~ READING MICROSCOPES, RESISTANCE COILS, &c. 
56 CHARING CROSS ROAD, LONDON, W.C. 
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I x (SCIENTIFIC DEPARTMENT.) 
1 L. and CABS-WORK, &- Stocks of BOTANICAL MATERIAL 
FOR &c.__ Fresh, or carefully preserved. 
Ji, Vortnightly ‘of TROPICAL and othe SPECIMENS. 
New Laboratories available for Research. Inspection invited. s 
vols morerate. Lists and further information ¢vafis. 


Phoenix Assurance Co., Ltd. 


PHCENIX FIRE OFFICE. 


9 LOMBARD ST., E.C., and 57 CHARING CROSS, S. W. 
ESTABLISHED 1782. 

MODERATE RATES. ABSOLUTH SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 

LOSSES PAID OVER £25,000,000. 


J. BACKHOUSE & SON, Lro. WATKINS & DONCASTER, 


_MINERALS, ROCKS or FOSSILS 


ATURALISTS, 
aa MANUFACTURERS OF 
CABINETS AND APPARATUS 
FOR ENTOMOLOGY, BIRDS’ E@@8 AND SKINS. AND ALL 
BRANC: NCHES Of NATURAL HI8TORY. 
SPECIAL SHOW-ROOM FOR CABINETS. 
Oe Our Catalogue (96 pp.) Post free on application. 
N.B.—For Exeellence and Superiority of Cabinets 


Apparetie, references are permit to distinaulshod 
patrons, Museums, Colleges, &e. 
A LARGE STOCK OF INSECTS, BIRDS’ EGGS 
AND SKINS. 
Birds, Mammals, &c., Preserved and Sonatas by First-class Workmen 
true to Nat 


All Books and Publications on _ History supplied. 


36 STRAND, LONDON, W.C. 
(Five Doors from Charing Cross.) 


COLLECTIONS OF 


to illustrate the leading Text-books on 


t the ESTABLISHED 18651. 
: GEOLOGY, PHYSIOGRAPHY and MINERALOGY. 
BIRKBECK BANK. 50 Specimens in Box, 12/6 ; 100 do., 21/=; 200 do., 42/= 

IN Buildi A large Stock of Minerals, Fossils and Microscopic Objects 
d, 1s GRATIS. 

lo DEPOSIT ACCOUNTS log Geologists’ Hammers, Cabinets, Card Trays, Glass-capped Boxes, &c., 

3 | o repayable on demand. 3 &c., always in stock. 

The BIRKBECK ALMANACK, with full particulars, post free. THOMAS D. RUSSELL, 

C. A. RAVENSCROFT, Managing Director. 87 NEWGATE STREET, LONDON, E.C. 
LIVING SPECIMENS FOR _ Mitral, Rocks, Foss, Metal Ore, Rough Preous Stones, 
TH M ic R OSCO PE. ‘Technical Schools, and for Private Study” 

Volvox, S MINERALS FOR ALL PURPOSES. ROCKS FROM NUMEROUS LOCALITIES. FOSSILS 
Vorticeila, Floscularia, Stephanoceros, Melicerta, and many | FROM ALL BRITISH FORMATIONS. 
| other S: d Life. Price xs. per Tube, Post Free. Helix ROCK SECTIONS :— 
pomatia, Rana, Anodon, &c., for tion purposes. | Precious Stones, Meteorites, Rare Minerals, Blowpipe Oases, Glass 
THOMAS BOLTON, | 
25 BALSALL HEATH ROAD, BIRMINGHAM. ALL LISTS FREE OF 
JAMES R. GREGORY & CO. 
ghest OF THE UNITED KINGDOM. | ee ne 
—_ THE LABORATORY, PLYMOUTH. 1 KELSO PLACE, STANFORD RD., KENSINGTON, W. 
ities. The following animals can always be supplied, either living 
ea or preserved by the best methods :— ALBERT EDWARD JAMRACH 
LIST, Aphrodite, Arenicola, Lanice, Terebella ; "Lepas, N ATURALIST. 
Ligia Mysis, Nebalia, Carcinus; Patella, Buccinum, Pectens 
ond Bugula, Pedicellina, Holothuria, Asterias, Echinus; Ascidia, Salpa f80 ST. GEORGE STREET EAST. 
Biologi 


ymouth. THE DIRECTOR. 
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of and ‘other Curt ‘ottery. 
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NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers; Editorto/ 
Communications to the Editor. The telegraphic address of NATURE is “ PHUSIS,” LONDON. 


SUBSCRIPTIONS TO “NATURE.” 
& 
on om 6 
the To ALL PLacgs ABROAD :— 
C. 


Cheques and Money Orders payable to MACMILLAN & CO., Limited. 
OFFICE: ST. MARTIN’S STREET, LONDON, 


CHARGES FOR ADVERTISEMENTS. 
s 


4s a@ 

“Three Lines in Column ........ o 2 6 
One Sixteenth Page . . o10 
One Eighth Page, or Column o18 6 
Page, or Halfa Column... . . 115 
a Page, ora Column. .... 5 0 
Whole Page ..... 60 


* The first line being in heavy type is charged for as Two Lines. 
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PRPATENT 


ATWOOD MACHINE (Patent). 
OUR ORIGINAL PATTERN GREATLY IMPROVED. 
New Release (Patent), Dropping Platform done away with, Aluminium Wheel, Agate Bearings, Extra Weights. This 
machine is now a practical Instrument, and with each a Certificate is given, together with a Pamphlet of Experiments, 
PRICE COMPLETE &4 15s. NET. 


PHILIP HARRIS & CO., Lim., BIRMINGHAM and DUBLIN. 
WATSON’S NEW MICROSCOPE, 
The “HOLOS” FRAM. 


COMPREHENSIVE. EFFICIENT. LOW PRICE. 
The celebrated Fram Microscope, with the addition of complete Mechanical Stage and Compound Substage. 
inest workmanship. Price with one Eyepiece, £8 
Set F41.—HOLOS FRAM Stand, with two Eyepieces, 1 in., and 1/6 in., Objectives, Abbe Illuminator with Iris 
diaphragm, and Mahogany Case, £12 5s. 
TWO SPEED FINE ADJUSTMENTS. 

THE MALES-WATSON. An entirely new double lever device (patented). 
THE SPINDLE MILLED HEAD. The simplest and cheapest pattern. 
For particulars of the above, also for descriptions of the latest and best Condensers, Objectives, 
Eyepieces and Accessories for the Microscope, send for Catalogue No. 2, post free on application. 


Watson's Catalogue of Objects for the Microscope (No. 3). is the most complete 
in the world, post free on application. 


W. WATSON & SONS (2sadsished 1837), 313 HICH HOLBORN, LONDON, W.C. 


tranches: 16 Forrest Roap, EpinpurGu. And 78 Swanston Street, Melbourne, Australia. 
The Opticians to H.M. Government. 


EW’S GAS ENGINES. 


CROSS 
RECENTLY GREAT REDUCTION 


IN GAS 


(Represents J type in Oil or Crossley’s Portable Oil Engine 
j at the Roya gricultura 
1% effective horse power.) ; = mo YS Show, Cardiff, June, 1901. 
Immediate delivery for Stock 


ENGINES DELIVERED.-Up o 
Sizes of Engines. 


the end of 1901, 42,873 engines 
have been delivered, representing 
SS 595,969 B.HP. 


HAW, MANCHESTER. 


POPULAR 
HAND 


Twelve }-plates in sheaths, instantaneous chan ing, rack focussing, ever-set shutt it , 
covered good leather, and fitted with a STIGMATIC LENS, ouhine at f. 7's. — 


Send for fully Illustrated List of Lenses and Cameras. 
J. H. DALLMEYER, Ltd., 25 Newman St., LONDON, W. 


Printed Ricnarp Cay Sons, Limitep, at 7 & 8 Bread Street Hill, Queen Victoria 
anv Co., Limitsp, at St. Martin’s Street, Londen, W.C., and THz Macmittan Company, 


BROS., OPENS 


Street, in the City of London, and published by MACMILLAN 
66 Fifth Avenue, New York.—THurspay, September 18, 1902. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE, 
“* To the solid ground 


Of Nature trusts the mind which builds for aye.” —WORDSWORTH. 


No. 1717, VOL. 66] 


THURSDAY, SEPTEMBER 25, 1902. 


[PRICE SIXPENCE. 


Registered as a Newspaper at the General Post Office.) 


{All Rights are Reserved. 


dulum Apparatus, Simple Form, £5 6s. 
NEWTON & CoO., 
Scientific Instrument Makers to H.M. the King, 
3 FLEET STREET, E.C. 


ILLUSTRATED CATALOGUE 
ON APPLICATION. 


HARMONOGRAPH, or Compound Pen- 


THE HIGH GLASS LENS. 


Steinheil Orthostigmat 


FULL CATALOGUES FREE 


FROM THE MANUFACTURERS. 


R. & J. BECK, LTD., 


68 CORNHILL, LONDON, 85.C. 


SPECTROSCOPES, 
POLARISCOPES, 
SACCHARIMETERS. 
APPARATUS AND OBJECTS FOR 


POLARISED LIGHT 
DIFF RACTION. 
JOHN J. GRIFFIN « SONS, Lt0., 


20-26 SARDINIA STREET, LINCOLN’S INN FIELDS, 
LONDON, W.C. 


MEANTIME SUNDIAL. 
(MAJOR-GENERAL OLIVER’S PATENT.) 
IMPROVED PATTERN. 

THE TRUE TIME WITHOUT CALCULATION. 


Full description and price post free on application to the Sole Makers— 


NEGRETTI & ZAMBRA, 


38 HOLBORN VIADUCT, E.C. 
Brancuss : 45 CORNHILL; 122 REGENT STREET. 
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BOROUGH POLYTECHNIC 
INSTITUTE, 


BOROUGH ROAD, S.E. 
EVENING CLASSES (Lectures and Practical Work) commencing 
Monday, September 22, 1902 
CHE MiSTR RY.—F. biawe Perkin, Ph.D., assisted by E. C. Jez, 
D.Sc., and A. Fontana, B.A. 
INORGANIC.— Elementary. Tuesdays and Fridays, 7.30-10. Ad- 
vanced, Mondays and Wednesdays, 7.30-10.30. Special and Honours, 
Monday, Tuesday, Wednesday and Fridays. Fees, 8s. to 15s. 
Orcanic.-—-Elementary, Tuesdays and Fridays, 7.30-10. Advanced, 
Mondays and Wednesdays, 7. hog Honours, onday, Tuesday, 
Wednesday and Friday. Fees, 8s. to 20s. 
ELECTROCHEMISTRY.—Lectures, Friday, 7.30-8.30. Laboratory 
Work, during the day at times to be arranged. Fee, 70s. Lecture only, 
75. 
Saturday Morning Class for Practical Chemistry, 9.30~1. Fee, ros. 
ELECTRICITY AND MAGNETISM.—Joun Henperson, D.Sc., 
A.I.E.E., assisted by H. S. Saunpers. Elementary, Lectures and 
Laboratory, Mondays, 7. Tuesdays, 7.30-10. Honours, 
Mondays, 9-10 ; Wednesd 
ELECTRICAL AND LAGNETIC MEASUREMENTS.—Friday, 
7-30-10. 
This Course is intended for Electrical Engineers, Instrument Makers, 
and otbers engaged in Electrical Work. Fees for the Session, 8s. to 10s. 
For full particulars of Engineering and other Classes see detailed 


prospectus. 
C. T. MILLIS, Priacipal, 
Education Department. 


MERCHANT VENTURERS’ 
TECHNICAL COLLEGE, BRISTOL. 


CIVIL. AND MECH Wertuermer, B.Sc., B.A.. F.1.C., F.C.S. 
CIVIL AND MECHANICAL ENGINEERING—Prof. Munro, 
A.R.C.S., M.1.Mec 

ELECTRICAL Prof. D. Rosertson, B.Sc., 


CHEMISTRY—Prof. J. B.Sc., B.A., F.I.C., F.C.S. 
Lecturer—G. P. B.Sc., F.1.C. 

MATHEMATICS—E. S. Boutton. Ww. Putsrorp, B.A. 

In addition to the above, the College Staff includes seventy-four Assistant 
Lecturers, Demonstrators, and Skilled Artisans. There are ten Labora- 
tories, seven Workshops, a Dynamo Room, and an extensive Electric 
Light Installation. 

COURSES in CIVIL, MECHANICAL, ELECTRICAL and 
SANITARY ee and in PREPARATION for the 
BUILDING TRADE 

UNIVERSITY of LONDON—COURSES for MATRICULATION 
and INT. and FINAL B.Sc. 

Fee, Ten Guineas a Year. 

Calendar (6d), or short Prospectus (free) on application to the 
REGISTRAR. 


EAST LONDON TECHNICAL 


COLLEGE, 


MILE END ROAD, E. 
SESSION 1902-1903, commencing September, 1902. 
Day and Evening Courses for the B.Sc. Degree are conducted by the 
recognised teachers :— 


(J. L. S. Hatton, M.A., and 
Mathematics ... ove “ HLS. M.A. 
Physics .. ove ove ove in LeHFELDT, D.Sc., &e. 
Chemistry J.T. Hewitt, DSc, Ph.D. 


Engineering ... eve ove . A. Low, M.I 
Electrical Engineering I. Morris. 
Day Courses suitable for those intending to enter manufacturing firms 
are also held in the day time. 
Fees from seven to twelve guineas per Session. 
The Drapers’ Company offer Entrance Scholarships. 


Full particulars on application to 
J. L. S. HATTON, Director of Studies. 


EAST LONDON TECHNICAL 
COLLEGE, 


PEOPLE’S PALACE, MILE END ROAD, E. 

A Course of Evening Lectures in HIGHER MAT HEMATICS, suitable 
for the Honours Examination of London University, will be delivered by 
J.L.S. Harron, M.A. Monday, 7-8. 30, Statics and Dynamics treated with 
the Aid of the Differential and Integral Calculus. Thursday, 7-8.30, Higher 
Differential and Integral Calculus and Differential Equations. 8.30-10, 
Higher Algebra and Trigonometry. Arrangements for other Courses of 
Lectures will be made in the Session 1903-4. Fee very moderate. Students 
wishing to join should at once communicate with 

J. L. S. HATTON, 
Director of Studies. 


NORTHAMPTON INSTITUTE, 
CLERKENWELL, LONDON, E.C. 
ENGINEERING DAY COURSES IN MECHANICAL, 
ELECTRICAL AND HOROLOGICAL ENGINEERING. 
FULL DAY COURSES in the above subjects will commence on 
Monday, September 29, 19022 ENTRANCE EXAMINATION on Wed- 
nesday and Thursday, September 24 and 25. The Courses prepare for the 
Degree of B.Sc. in Engineering at LONDON UNIVERSITY. 
Full particulars can be obtained on application at the Office of the Insti- 


tute, or to 
R. MULLINEUX WALMSLEY, D.Sc., Principal. 


BATTERSEA POLYTECHNIC 
INSTITUTE. 
Principal—S. H. WELLS, A.M.I.C.E., A.M.1.M.E. 
Chemical Department : 
Head of Department—JOHN WILSON, M.Sc. 
Day and Evening Classes in Inorganic and Organic Chemist: 
London B.Sc. and Professional Examinations. 
Special Courses in Paper and Pulp Testing; Paper Making; Gas 
Analysis ; “aad Gas Manufacture ; Oils, Fats, Soaps; Che. 
mistry of Food 
The Senior -* Department in Applied Chemistry provides complete 
Courses of Instruction for intending Works’ Chemists and Ge: eral 
Analysts. 
Abridged Prospectus free on application. 
Detailed Prospectus, 1@.; post free, 3d. 


THE SIR JOHN CASS TECHNICAL 
INSTITUTE, 


JEWRY STREET, ALDGATE, E.C. 
Principal CHARLES A. Koun, M.Sc., Ph.D., F.1.C. 
EVENING CLASSES IN METALLURGY. 
The following Courses of Lectures, accompanied by suitable laboratory 
work, will be given during the Session by Guy D, Ricketts, M.A. : 
General Metallurgy Begins September 29, 1902. 
Assaying ... ove ove 30, 1902. 
Fuel.. October 3» 1902. 
Metallography A anuary 
For details apply at the Office of the ‘institute, or re Totter’ to the 


PRINCIPAL. 
W. H. DAVISON, Clerk to the Governing Body. 


VICTORIA UNIVERSITY. 
THE YORKSHIRE COLLEGE, LEEDS. 


The 29th Session of the Department of Science, Technology, Arts and 
Law will begin on October 7, and the 72nd Session of the School of 
Medicine on October 1, 1902. 

The Classes prepare for the following Professions: Chemistry, Civil, 
Mechanical, Electrical, and Sanitary Engineering, Mining, Textile In- 
dustries, Dy eing, Art, Leather Manufacture, Agricu ture, School Teaching, 
Law, Medicine, and Surgery. 

University Degrees are also conferred in the Faculties of Arts, Science, 
Law, Medicine, and Surgery. 

Lyddon Hall has been established for Students’ residence. 

c ‘nn Se of any of the above may be had from the REGisTRAR of the 

‘ollege 


KING’S COLLEGE, LONDON. 
DEPARTMENT OF GENERAL PATHOLOGY AND 
BACTERIOLOGY 

Professor, R. T. Hewett, M.D., D.P.H. 
Demonstrator, H. S. Wittson, M.B., D.P.H. 


Post-graduate Class for Medical Practitioners, Veterinary Surgeons, 
Analysts, &c., and the Class for the Diploma of Public Health will com- 
mence on September 29 

For full particulars *of these and other Classes and of the facilities for 
Private Study and Original Kesearch apply to the Prorgssor. 

Prospectus may be obtained from the SECRETARY. 


THE LONDON SCHOOL OF TROPICAL 
MEDICINE. 
(UNDER THE AUSPICES OF HIS MAJESTY’S 
GOVERNMENT.) 
CONNAUGHT ROAD, ALBERT DOCK, E.” 
(IN CONNECTION WITH THE HOsPITALS OF THE SEAMEN’S 
HosPITAL SOcIgTY.) 


The next SESSION « on Wednesday, October 1, [ane For 
Prospectus, Syllabus, and other particulars, apply to the etary, 
P. Micuevu, Esq., Seamen’s Hospital, Greenwich, S.E. 


PRACTICAL AND THEORETICAL TUITION 


In BOTANY, CHEMISTRY, PHARMACOLOGY and THERA- 
PEUTICS for ALL MEDICAL and SCIENCE EXAMINATIONS. 
Especial Course of Instruction in THERAPEUTICS, PHARMA. 
COLOGY and MICROSCOPY for INSTITUTE OF CHEMISTRY 
EXAM. 


Freperick Davis, 
49 and sx Imperial Buildings, Ludgate Circus, E.C. 


PRACTICAL AND THEORETICAL TUITION 
In PHYSICS, CHEMISTRY, PHYSIOLOGY, GEOLOGY and 
BOTANY. Individual Instruction. 
R. C. T. Evans, B.Sc.(London), 
Director of the 


Heatucore Science LABoraTorRIEs, 
9 Heathcote Street, Gray’s Inn Road, W.C. 


For other Tutorial Advertisements see tage iti of Supplement. 
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MEDICAL REMAINDERS. 


HART.—Atlas of Female Pelvic Anatomy, 
by D. BERRY HART, M.D., F.R.C.P.E., F.R.S.E., Lecturer on 
Midwifery and Diseases of Women, Scheal of Medicine, Edinburgh. 
Consisting of 37 Imperial 4to Plates (Coloured or with Tint) drawn 
from Nature, under the direct superintendence of the Author, and 
copious Letterpress explanatory ofeach Plate. Imp. 4to, Cloth. (Pub. 

2s., Johnston.) 14s. 4d. 


Mistry for 


ung ; Gas 
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~BROWNINGS 


ASTRONOMICAL TELESCOPES 


‘‘UNIVERSITY” TELESCOPE, with jin. 0.G., 
3 eyepieces, star finder, vertical steadying rod, ani 


fixing on claw stand . in case £10 10 O 
Do. do. with 34in.0.G._... » £15 15 O 
‘*COLLEGE” TELESCOPE, with 3in. 0.G., 3 eye- 

pieces, on claw stand .. . incase £6 10 O 
‘““STUDENT’S” TELESCOPE... » 6 
4in. Brass Body ALT-AZIMUTH TELESCOPE, in 

case ... . £30 00 
EQUATORIAL TELESCOPE, 3 in. 0.G., best Equa- 

torial mounting, on strong oak stand ... £25 O O 


PRICE LISTS POST FREE. 
JOHN BROWNING, 63 Strand, London. 


_ Oe —— Contributions to the Sectional Anatomy 
; Complete of the Female Pelvis, by D. BERRY HART, M.D., F.R.C.P.E., 
General fag with 12 Plates. Imp. 4to, Cloth. (Pub. ras. 6d., Johnston.) 
4s. 11d. 
This forms a supplement to Dr. Berry Hart's Atlas of Female Pelvic 
natomy. 

—— It consists of twelve full-sized or slightly reduced Drawings of frozen 
sections displaying the anatomy of the ureters, ischio-rectal fosse#, and 

CAL levator ani muscles, with special reference to the anatomy of prolapsus 
uteri and the excision of the cancerous uterus by the vaginal method. 
With explanatory Letterpress. 

™ CATHCART and CAIRD.—The Student’s 

a Atlas of Bones and Ligaments, by CHARLES W. CATHCART, 
M.A., M.B., F.R.C.S., Assistant Surgeon, Royal Infirmary, Edin- 

boratory burgh, and F. M. CAIRD, M.B., F.R.C.S.. Senior Assistant, Surgical 

A. s— Department, University of Edinburgh. With 30 Full-coloured Plates 

2. containing 193 Figures drawn from Nature, and with full Letterpress to 

2. each Plate. Imp. 4to, Cloth. (Pub. r5s., Johnston.) 4s. 5d. 

2. «“ . , the result being a work of the highest merit, both artistic and de- 

3. scriptive, excelling in fact all other works of the same kind with which we 

to the are acquainted, and one that will be warmly welcomed by students of 

osteology.”—Hospital Gazette and Students’ Journal. 

Body. M‘BRIDE.—A Guide to the Study of Ear 
Disease, by P. M‘BRIDE, M._D., F.R.C.P.E., F.R.S.E., Surgeon to 
the Department for Diseases of the Ear and Throat in the Royal 

rDS Infirmary, and Surgeon to the Edinburgh Ear and Throat Dispensary. 

. . With ro Lithographed Plates. 8vo, Cloth. (Pub. 7s. 6d., Johnston.) 

rts and is. 

hool of The book is intended to meet the requirements of those who have been 
unable to receive special instruction in Otology ; and it is believed that 

_ Civil, the system of attaching to each chapter coloured lithographs of the 

ile In. diseased conditions described very materially aids practitioners who 

ching, desire to study this branch without the assistance of a teacher. 
“ We heartily recommend the book to those who wish for a brief but clear 
cience, guide to the aural surgery of the present day.” —British Medical Journal. 
Post free in the United Kingdom. 
H. J. GLAISHER, New and Remainder Bookseller, 

of the 57 Wicmore Street, Lonpon, W. 

— O@ Catalogues post free on application. TELEPHONE : 4119 CENTRAL. 

LIQUID AIR IN LESS THAN 10 MINUTES. 

Dr. HAMPSON’S AIR-LIQUEFIER is now made to a standard pat- 

tern, and numbers are in use in University Laboratories and elsewhere in 

eons, various countries. The whole apparatus is neat and compact and its parts 

com- yey easily moved ; the Liquefier, without stand, being a cylinder 17 inches 
high and 8 inches in diameter. 

es for 


It begins to liquefy air in from 6 to 10 minutes after the admission of air 
re from 150 to 200 atmospheres pressure, making over a litre of liquid per 
our. 


G. CUSSONS, 
THE TECHNICAL WORKS, MANCHESTER, N.W. 


HIGH-CLASS APPARATUS AND MODELS FOR 
EXPERIMENTAL MECHANICS. 


Sectional Working Models of the Gas Engine, Steam Engine, 


Corliss and Meyer’s Valve Gears, Link Motions and Radial 
Valve Gears, Balancing Model, &c. 


MODELS of MACHINE & BUILDING DETAILS. 
Practical Mathematics and Mensuration. 


CUSSONS’ PATENT ATWOOD MACHINE WITH 
BALL BEARINGS. 


AL It requires no ice and salt, carbonic acid, or other auxiliary refrigerant. 
It produces a perfectly clear liquid, which requires no filtering. 
It works all day long day after day without plugging of pipes or valves. 
The operator has only one gauge to watch, and one valve to control. 

For Price and Particulars apply to the Sole Makers :— 

N’s BRIN’S OXYGEN COMPANY, LIMITED, 

For WESTMINSTER, LONDON. 
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Photograph without Light 


SANGER SHEPHERD & C 


Factory anp Orrices: 


ee with Light 
ilter, 


6 & 7, Gray’s Inn Passage, Red Lion Street, Holborn, LONDON, W.C. 


Two Photographs of a Colour Chart showing the 
improvement effected by the use of the . . 


SANGER SHEPHERD 
LIGHT FILTER 


FOR ORTHOCHROMATIC PHOTOGRAPHY. 


ALL SIZES—CIRCULAR AND SQUARE. FITTINGS & CASES 
- »- OF MANY PATTERNS TO SUIT ALL CAMERAS. - - 
Booklets and Catalogues free to readers of ‘‘ Nature.” 


Manufacturers of Scientific Apparatus, Cameras and 
"y Stands, Rotating Sectors, Instruments for the Measure- 
ment of Light and Colour, Speed Determination, &c, 
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PRIMROSE AND DARWINISM. 


By a FIELD NATURALIST 


(M.A.Camb.) 


With Diagrams. Crown 8vo, Cloth, 6s. net. 


‘*The subject is undoubtedly handled in such a manner that 
it should prove eminently stimulating to other field naturalists,” 
—The Times. 


** According to Field Naturalist, Darwin tried to square Nature 
‘with his theory, instead of fitting his theory to Nature, and we 
are very much afraid the Field Naturalist is right.”—Pa// Ma// 
Gazette. 


‘* The author always writes with respect regarding the great 
scientist, but he does not allow his veneration for Darwin to 
blind him as to the results of his own careful observation. This 
_is a stimulating book for students of all branches of natural 
science.”"—Dundee Advertiser. 


‘*A careful and competent observer, and we feel sure if 
Darwin were alive he would be amongst the first to recognise 
it.”"— The Pilot. 


‘* Altogether the arguments in this book constitute a sound 
and perfectly legitimate piece of criticism.” —Glasgow Herald. 


LONDON: GRANT RICHARDS, 48 LEICESTER 
SQUARE, W.C, 


ROSS)’ new stupents’ 
‘Standard ” Microscope. 


New “S.S.” Stand, with in. 
clining limb, square stage, di- 
agonal rack and pinion for focus. 
sing and direct acting fine 
adjustment, plane and concave 
mirrors, No. 2 Eyepiece and 
Iris Diaphragm, 2/3” and 1/6" 
Object Glasses, and New Triple 
Nosepiece ; the whole in maho- 


gany case -. £8 Os. Od, 
Extra for Swing-out 

Substage... ° 0150 
Extra for Abbe 

Condenser 1 50 
1/8” Object Glass 

(for Biology) 2100 
1/12” Oil Immersion 

na. 1.2 5 00 


CATALOGUES FREE OF 


MICROSCOPES, 
TELESCOPES, 

PHOTOGRAPHIC LENSES, 

CAMERAS, 


And Apparatus of all 
descriptions. 


= Gold Medals and HighestAwards 
at all great exhibitions. 


111 New Bond St., London, W. 
ROS Ltd. 31 Cockspur St., Charing Cross, S.W. 
9 ’ Paris Branch: 35 Boulevard du Tempie. 
Works : Clapham Common, S.W. 


REYNOLDS & BRANSON, 


LABORATORY OUTFITTERS. 
| Sole Authorized Makers of the 


STROUD & RENDALL 
SCIENCE LANTERN 


for Vertical and Horizontal Projection 
of Slides and Apparatus. 


| in 
-- 1902 UNIVERSAL MODEL (Patent). 
Packs in Case 21” x 8” x 12”, 

A new Model introduced to meet requirements of all demonstrators. 

Many novel advantages. Open front stage and adjustable table for tall 

apparatus. Prisms silvered or plain. Selected optical parts. Suitable 
for Arc, Lime Light, Acetylene, &c. 

Price gomplete, as illustrated, £9 9s. 

1901 MODEL, as formerly advertised, and with one prism, £8. 
/llustrated Catalogue of Physical and Chemical Apparatus, 350 pp. and 
1200 llustrations, free to Principals, Teachers, &c. 

Special Designs made to instructions in our own workshop. 


CROMPTON & CO. 


(LIMITED.) 


ELECTRICAL 
INSTRUMENT 
MAKERS. . . 


Arc WORKS, 
CHELMSFORD. 


The Crompton form of Potentiometer is 
widely used, and highly recommended by 
scientific and engineering teachers. 


ILLUSTRATED CATALOGUES POST FREE. 


14 COMMERCIAL STREET, LEEDS. 
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X-RAY APPARATUS 


Or tHE HIGHEST QUALITY anp FINISH on ty. 
As supplied by us to H.M. Government and the leading Hospital. 
and X-Ray Workers throughout the World. 


We are the ACTUAL MANUFACTURERS, and 
Guarantee every Coll against breaking i 


‘oil and complete Accessories. 
“Vou will, I am sure,be glad to know that the apparatus you 

| fixed up for us gives every satisfaction ; a great deal of work has 

been done with it.” 
COX’S PORTABLE FIELD SERVICE COMPLETE OUTFIT 

H.M. War Office, the new Royal and 
se at a large number o itals in all parts of the World 

HIGH "FREQUENCY "APPARA ‘TUS. 


N.B.—Our INDUCTION COILS and APPARATUS 
are not only less costly than other makers’, but give results 
unexcelled by any of them. 


Catt oR WriTE FOR ouR ILLUSTRATED List, witH TESTIMONIALS 
AND ILLUSTRATED INSTRUCTIONS UPON HOW TO WORK. Post 
FREE TO READERS OF “‘ NATURE.” 


HARRY W. COX, Lrp., 


9, 10 & I CURSITOR STREET, CHANCERY firs LONDON. 


~ Extract xtract from a letter from a large Medical Institution, ‘referring to | | 
| 


The New “EVER READY” 


PORTABLE AUTOMATIC 
OXYGEN GENERATOR. 


PURE OXYGEN OBTAINED in FIVE MINUTES. 


The MOST PERFECT and SIMPLEST APPARATUS MADE for 
obtaining Pure Oxygen in any desired quantity. 
ga INVALUABLE FOR LABORATORY, LANTERN WORK, 
AND SCIENCE TEACHERS. 


The “EVER READY” packs into its own Case, measuring 22 in. 
by 18 in. by ro in., and is erected ready for use in one minute. eight 
354 lbs. (exclusive of Case). Price £86. @ 


OXYGEN CAKES. 
Per 3/6 Doz. 
Each Cake making 1} cubic feet 

of Gas. 


PACKED FOR TRAVELLING. 


Illustrated description gladly sent to anyone mentioning 
this paper on application to— 


THE INTERNATIONAL OXYGEN GENERATOR 
SYNDICATE, LIMITED. 
21 Southampton Row, Holborn, London, W.C. 


ERECTED FOR USE. 


MARCONIS 
WIRELESS TELEGRAPH CO. 


LTD. 
MANUFACTURERS OF 


HIGH-CLASS 


10 inch INDUCTION COILS. 


SPECIALLY RECOMMENDED FOR X-RAY WORK. 


These Coils are of the highest efficiency and 

are not liable to get out of order. They can be 

supplied with or without vibrating break, and with 

discharge rods fitted with horizontal adjustment, 

or with ball socket adjustment, at the option 
of the purchaser. 


FOR PRICES AND PARTICULARS APPLY TO 
18 FINCH LANE, LONDON,E.C, 


W.F. STANLEY CO., 


LIMITED. 


HIGH-CLASS SURVEYING 


AND 


DRAWING INSTRUMENTS. 
Highest sy in all Competitions. 
Two Gold Medals. 
PROFESSOR FULLER'S 


CALCULATOR, 


500 inch log- line on ie, 
PRICE . 


GREAT TURNSTILE, HOLBORN, LONDON. 
FIVE NEW PATENT IMPROVEMENTS IN 


DRAWING INSTRUMENTS. 


EXPLANATION FREE ON APPLICATION to the 
Sole Makers—ASTON & MANDER, 


61 OLD COMPTON STREET, SOHO, LONDON, W. 
THE TRADE SUPPLIED. Send for Wholesale Trade Price List. 


For Photography, Unsurpassed for fine definition. 


Coxe JENsEs 


Hopson? 


Srovowtow Steaet LEICESTER, 
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GLASS BLOWING. sPECTROSCOPIC CAMERA, 


Designed by A. A. K. TALLENT, F.R.P.S. 
All kinds of Experimental Glass Blowing promptly | Fitted with THORP’S DIFFRACTION PRISM 
and correctly carried out for Scientific Men, Labor- if GRATING. Price £3 3s. complete. 


atories, &c., from rough Drawings. 
INVENTORS’ IDEAS WORKED OUT AS PER INSTRUCTIONS. 


Illustrated Descriptive Pamphlet post free. 
A. C. COSSOR, 54 Farringdon Road, London, E.C. 


| Manufactured solely by Ba See Notes in Nature of July 10, 1902. 
| 

(CONTRACTOR TO H.M. GOVERNMENT). | 


PENROSE & CO., 109 Farringdon Road, E.Cc. 


NOW _READY, 
THE IRISH NATURALIST. THE SEPTEMBER ISSUE OF OUR LIST OF 


A Montbly Magazine of Irish Zoology, Botany, and SECON D-HAND 
Geology. Price 6d. | NSTRU M ENTS 


Edited by GEO. H. a. | re oné BR. LLOYD consisting of 277 pages and about 1100 articles by the 


Annual Subscription, ss. Post Free to any Address. best makers in the various departments of science. 
Dublin: EASON & SON, Ltp., 40 Lower Sackville Street POST FREE T0 READERS OF ‘‘ NATURE.” 
(to which Address Subscriptions should be sent). Cc. B AKE R, 9 44 HIGH HOLBORN, LONDON. 


london: SIMPKIN MARSHALL, HAMILTON, KENT, & CO., Ltd. 


MACMILLAN & COS LATEST LIST. 


NOW COMPLETE IN FOUR VOLUMES. 


THE SCIENTIFIC MEMOIRS OF THOMAS HENRY HUXLEY. 


Edited by Sir M. FOSTER, K.C.B., F.R.S., and Professor E. RAY LANKESTER, F.R.S. In 4 vols. 
With Portraits and Illustrations. Super-royal 8vo, Vol. I. 25s. net. ; Vol. II. 30s. net. ; Vol. IIL. 30s. net. ; Vol. IV. 
30s. net. 


INTRODUCTORY CHEMISTRY FOR INTERMEDIATE 


SCHOOLS. By LIONEL M. JONES, B.Sc., A.R.C.Sc. (Lond.), Headmaster of the Municipal Technical Day 
School, Birmingham. Globe 8vo. 2s. 


PRACTICAL EXERCISES IN HEAT, BEING A LABORATORY 


COURSE FOR SCHOOLS OF SCIENCE AND COLLEGES. By E. S. A. ROBSON, M.Sc. (Vict.), Lecturer 
in Physics at the Royal Technical Institute, Salford. Globe 8vo. 2s. 6d. 


SECOND EDITION NOW READY. 


ELEMENTARY TREATISE ON KINEMATICS & DYNAMICS. 


By Professor JAMES GORDON MACGREGOR, M.A., D.Sc., LL.D., &c. Crown 8vo. 10s. 6d. 


; GUARDIAN.—“ The general plan of the book calls for no changes from its old form, and it is a splendid testimony to iis 
solid worth that the survey of the elements contained in it has stood the test of experience and still holds good. . . . Well 
deserves the popularity which it seems to have long held where it has been used.” 


MATHEMATICAL TABLES FOR READY REFERENCE. 


Compiled by FRANK CASTLE, M.1.M.E. Crown 8vo. Sewed, 2d. 


APPLIED MECHANICS FOR BEGINNERS. 


By J. DUNCAN, Wh.Ex., A.M.1.M.E., Head of the Department of Civil and Mechanical Engineering at the 
Municipal Technical Institute, West Ham. Globe 8vo. 2s. 6d. 


THE FIRST PRINCIPLES OF RATIO AND PROPORTION 


-AND THEIR APPLICATION TO GEOMETRY. By H. W. CROOME SMITH, B.A. Crown 8vo. Sewed, 1°. 
SEPTEMBER NUMBER NOW READY. 


THRE REVIEW. 
. A JOURNAL OF EXPERIMENTAL AND THEORETICAL PHYSICS. 
Conducted by EDWARD L. NICHOLS, ERNEST MERRITT, and FREDERICK BEDELL. 
No. 3. Vor. XV. SEPTEMBER, 1902. Prick 3s. Net. 

CONTENTS.—The Density and Coefficient of Cubical Expansion of Ice. By J. H. Vincent.—An Experiment Relating to 
the Application of Lagrange’s Equations of Motion to Electric Currents. By William S. Day.—Sparking Distances Between 
Plates for Small Distances. By R. F. Earhart.—The Generalization of Gauss’s Theorem. By S. J. Barnett.—On the 
Cavendish Experiment and the Law of Inverse Squares in Electrostatics. By S. J. Barnett.—An Acetylene Generator. By 


Il. A. Rands.—Test of the Liquid Air Plant at Cornell University. By Frank Allen and William Ambler.—The Heat o! 
Vaporization of Air. By J. S. Shearer.—New Books. 


MACMILLAN AND CO., LIMITED, LONDON. 
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Sale by Auction. 


NATURAL HISTORY SPECIMENS. 
MR. J. C. STEVENS will offer at his 


Rooms, on Tuesday, September 30, Natural History Specimens, con- 


choice Collection of Stuffed Birds in Glass Cases, Collections of British 
Lepidoptera and Coleoptera, Exotic Lep , and a splendid lot of 
African and other Horns. 
On view Day prior and morning of Sale. 
Catalogues on application. 


TO READERS ABROAD. 


WANTED Butterflies, Moths, Beetles, Flies and other Insects; also 
Scorpions, Spiders, &c., from ee Countries. Full value remitted 
return mail for jor specimens sent. B.—Pack carefully so that they re: 

us undamaged. 


Addresses also invited for Sale or Exchange. 


E RO Dealers in Entomological Specimens, Cabinets, 
HE ) Books, Apparatus, Pins, &c., 
tro & 111 STRAND, LONDON, W.C. 
Price Lists on application. Specimens submitted for selection. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spi Desmids, Diatoms, Amceba, Arcella, Actinospherium, 
—- tentor, dra, Floscularia, Stephanoceros, Melicerta, and many 
other Specimens of Bond Life. Price rs. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


sisting of Canadian Bird and Animal Skins, Natural History Books, a | 


WATKINS & DONCASTER, 


NATURALISTS, 


AND MANUFACTURERS OF 


CABINETS AND APPARATUS 
FOR ENTOMOLOGY, BIRDS’ EGGS AND SKINS, AND ALL 
BRANCHES OF NATURAL HISTORY. 
SPECIAL SHOW-ROOM FOR CABINETS. 
pe Our Catalogue (96 pp.) Post free on application. 
N.B.—For Eupeiiete and Superiority of Cabinets and 
Apparates, references are permit to distinguished 
_ patrons, Museums, Colleges, &c. 
A LARGE STOCK OF INSECTS, BIRDS’ EGGS 
AND SKINS. 
Birds, Mammals, &c., Pemaeved and Mounted by First-class Workmer 


e to Nature. 
All Books and Publications on Natural History supplied. 


36 STRAND, LONDON, W.C. 
(Five Doors from Charing Cross.) 


COLLECTIONS OF 


MINERALS, ROCKS or FOSSILS 


to illustrate the leading Text-books on 
GEOLOGY, PHYSIOGRAPHY and MINERALOGY. 
50 Specimens in Box, 12/6 ; 100 do., 21/-; 200 do., 42/= 


A large Stock of Minerals, spn Fossils and Microscopic Objects 
‘or selection. 
CATALOGUES GRATIS. 
Geologists’ Hammers, Cabinets, Card Trays, Glass-capped Boxes, &c., 
&c., always in stock. 


THOMAS D. RUSSELL, 
78 NEWGATE STREET, LONDON, E.C. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 


The following animals can always bs supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia Gupte, Alcy- 
onium ; Hormiphora (preserved) ; Leptopla: na; Lines, Amp! porus ; Nereis, 
A hrodite, Arenicola, Lanice, Terebella ; "Lepas, Balanus, Gammarus, 
Ligia Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, Pectens 
Bugula, Crisia, Pedicellina, Holothuria, Asterias, Echinus; Ascidia, Salpa 
(preserved), Scyllium, Raia, &c., &c. 

For prices and more detailed lists apply to 

Biological Laboratory, Plymouth. 


THE DIRECTOR. 


ESTABLISHED 1851. 


BIRKBECK BANK. 


Southampton Buildings, Chancery Lane, London. 


DEPOSIT ACCOUNTS 
repayable on demand. 
The BIRKBECK ALMANACK, with full particulars, post free. 
C. A. RAVENSCROFT, Managing Director. 


Minerals, Rocks, Fossils, Metallic Ores, Rough Precious Stones, &c. 


Collections of above for Prospectors, Mining Snepncere, 
Technical Schools, and for Private Study. 


MINERALS POR ALL PURPOSES. ROCKS FROM NUMEROUS LOCALITIES. FOSSILS 
FROM ALL BRITISH FORMATIONS. 
ROCK SECTIONS :— 
Precious Stones, Meteorites, Rare Minerals, Blowpipe Oases, Glas: 


Top Boxes, Geological Apparatus, Cabinets, Card Trays, Lanterr 
Slides of Rock Sections. 


ALL LISTS FREE OF 
JAMES R. GREGORY & CO. 


MINERALOGISTS, &c., 
To Science & Art Department, British, Indian, & Colonial Museums, &% 
Office and Stores ;— 


i KELSO PLACE, STANFORD RD., KENSINGTON, W 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery 
Netsukis China, Lacquers, Gongs, Shells, and other Curios. 


NOTICE.—Advertisements and business letters for 


NATURE should be addressed to the Publishers; Editorial 


Communications to the Editor. The telegraphic address of NATURE is “ PHUSIS,” LONDON. 


SUBSCRIPTIONS TO “NATURE.” 
erly .. o7 6 

To ALL PLACES ABROAD :— 


CHARGES FOR ADVERTISEMENTS. 


€ 

“Three Linesin Column ....... 6 
One Eighth Page, or Quarter Column 018 6 
Quarter Page, or Halfa Column... ..115 © 
Whole 


6 


Cheques and Money Orders payable to MACMILLAN & CO., Limited. 


OFFICE: ST. MARTIN’S STREET, LONDON, 


W.c, 
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= CATALOGUE (consisting of upwards of 700 pages 


and 3000 illustrations, stiff cloth bound, quarto) of T O W N S ON | & M E R C E R. 
MAX KOHL’S | 1798.) 


ReTAIL—89 STREET 
Celebrated instruments in | Wrrwin, Staezr, 


| Scientific Apparatus Manufacturers and Laboratory 
Outfitters to the Home and Colonial Departments 0; 
H.M. Government, Scientific Institutions, Colleges, 


and the various Industries throughout the World. 


AND CHEMISTRY, Complete Illustrated Catalogue of over 650 pages, with about 300 


Illustrations, 2s. 6d., or by Post 38. (Free to Colleges and Schools.) 


for which we are the Sole Agents for the United Kingdom 


and Colonies, forwarded free on application by COLLEGES, THE EELLAS BLOWPIPE JET fo 

SCHOOLS and LABORATORIES. i schools, made to drop over the burner. A boon 

eR to school laboratories, once used always used. 


ELECTRICAL MEASURING i 


THE EKEELLAS BURNER. Specially 
IN STR U M E NTS designed by Dr. Kellas, with a flange protector 
to prevent spill and corrosion of the air regulator 


AND which being made loose does not stick and 


corrode. An ideal Bunsen burner for schools, 
PROTECTED RHEOSTATS. ach, or per 


Illustrated List Post Free on Application. 
THE CHEAPEST DEAD-BEAT INSTRUMENTS OBTAINABLE. 


Da See Commendatory Notice in Nature, January 30, page 304. 


ISENTHAL & CO., 


85 MORTIMER STREET, LONDON, W., 


Contractors to H.M. Admiralty, War, India, and Colonial 
Offices, &c. 


SESSION 1902-3. 


ge@- SPECIAL TERMS TO COLLEGES, SCHOOLS, INSTITUTES, &c. ~ wg 


Cc. E. MULLER, ORME & Co., 


CONTRACTORS TO HIS MAJESTY’S GOVERNMENT, 


148 HIGH HOLBORN, LONDON, W.C. 


MANUFACTURERS OF APPARATUS FOR TEACHING 


CHEMISTRY, PHYSICS, MECHANICS, 
HYDROSTATICS, &c. 


DEALERS IN PURE AND COMMERCIAL CHEMICALS. 
CATALOGUES POST FREE. STUDENTS’ SETS OF APPARATUS. 


DAYLIGHT LOADING TWIN LENS CAMERA. 


The Company can now supply these from stock, having 
eompleted their back orders. 


AGENTS FO GOERZ ANSCHUTZ CAMERAS. 
SANDERSON CAMERAS. 
AMATEURS’ NEGATIVES Developed, Printed, and Enlarged. 
FIELD GLASSES by Goerz, Ross, VoiGTLANDER, and ZEISss. 


NEWTON'S DISC. 


Will spin in either 
horizontal or vertical 
position. 

5/- each, 


200-PAGE CATALOGUE FREE ON APPLICATION. 


Th STEREOSCOPIC COMPANY, 
106‘ and 108 REGENT STREET, W.; 50 CHEAPSIDE, E.C. 


Printed by Ricuarp Cray anp Soxs, Limitsgp, at 7 & 8 Bread Street Hiil, Queen Victoria in the City of London, and published by MAcMI: LAN 
anv Co., ITED, at St. Martin's Street, London, W.c., and Tue Macui Lav Compaxy, Pith Avenue, New York.—Tuurspay, September 25, 1902 
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/ A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE, 


“To the solid ground 
Of Nature trusts the mind which builds for aye’ ”»— WORDSWORTH. 


No. 1718, VOL. 66] 


THURSDAY, OCTOBER 2, 1902. 


[PRICE SIXPENCE. 


Registered as a Newspaper at the General Post Office.] 


[All Rights are Reserved. 


WRIGHT’S REED APPARATUS 


See 


** Optical Projection,” by Lewis WRIGHT. 
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audible and visible to a large Audience. 


NEWTON & CO. (Ofticians, &c., to His Majesty the King), 
3 FLEET STREET, LONDON. 


REYNOLDS & BRANSON, ‘td. 
Chemical and Scientific Instrument Makers to the Indian 
Government and Science and Art Department. 


LABORATORY FURNISHERS and MANUFACTURING CHEMISTS. 


COMBINED CHEMICAL AND PHYSICAL BENCH, illustrated 
above, as supplied to National Physical Laboratory, Teddington, fitted 
for Gas, Water and Electricity. 

Catalogue of Chemical and Physical Apparatus, 

Illustrations, free on application. 

Sagem oP BENCHES AND FITTINGS TO SUIT ALL_REQUIREMENTS. 


COMMERCIAL STRHET, LEEDS. 


350 ff. and 1200 


THE NEW 


“LONDON” 


MICROSCOPE. 


With Eye-piece § inch, 4 inch 
Object - glasses, in Mahogany 


£5 12s. 6d. 


Double Nose-piece, 9/- extra. 
Focussing Substage, 14/6 extra. 


68 CORNHILL, 
LONDON. 


SPECTACLES 
ELECTRIC LIGHT, INCANDESCENT GAS, 


And other Powerful Illuminants. 


NEGRETTI & ZAMBRA’S 
THERMOSCOPIC LENSES 


Protect the Eyes from Glare, and 
RENDER THE LIGHT SOFT AND COOL. 
N. and Z.’s SPORTING SPECTACLES, close-fitting and having extra 
large lenses, are the best for Billiards, Riding, &c. 
Illustrated Price Lists Free by Post to all parts of the World. 
MororisTs’ AND OTHER Eve PROTECTORS AND Face SCREENS. . 


NEGRETTI ano ZAMBRA, 
38 HOLBORN VIADUCT, E.C. 


BRANCHES : 46 CORNHILL; 122 REGENT 
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MERCHANT VENTURERS’ 
TECHNICAL COLLEGE, BRISTOL. 


PRINCIPAL Werrueimer, B.Sc., B.A., F.1.C., F.C.S. 
CIVIL AND MECHANICAL ENGINEERING Prot Munro, 


A.R.C.S., M.1.Mech.E, 
ENGINEERING—Prof. D. Rosertson, B.Sc., 


CHEMISTRY—Prof. J. Wertuermer, B.Sc., B.A., C., F.C.S. 
Lecturer—G. P. B.Sc., F.I. C., F.C.S 

MATHEMATICS—E. S. Boutton, M.A., J. W. Putsrorp, B.A. 

In addition to the above, the College Staff i includes seventy-four Assistant 
Lecturers, Demonstrators, and Skilled Artisans. There are ten Labora- 
tories, seven Workshops, a Dynamo Room, and an extensive Electric 
Light Installation. 

COURSES in CIVIL, MECHANICAL, ELECTRICAL and 
SANITARY ENGINEERING, and in PREPARATION for the 
BUILDING TRADES. 

UNIVERSITY of ee for MATRICULATION 
and INT. and FINAL 

Fee, Ten Guineas a — 

Calendar (6d), or short Prospectus (free) on application to the 
REGISTRAR. 


BEDFORD COLLEGE FOR WOMEN. 
(UNIVERSITY OF LONDON.) 


YORK PLACE, BAKER STREET, W. 


Principal—Miss ETHEL HURLBATT. 

The Session 1902-3 will open on Thursday, October 2. 

Students are requested to enter their names on Wednesday, October 1. 

Lectures are given in all branches of General and Higher Education. 

Taken systematically, they form a connected and progressive Course, but 
a Single Course of Lectures in any subject may be attended. 

Courses are held in preparation for all Examinations of the University 
of London in Arts and Science, for the Teachers’ Diploma (London) and for 
the Teachers’ Certificate (Cambridge), and also a Special Course of Scien- 
tific Instruction in Hygiene. Six Laboratories are open to Students for 
Practical Work. Four Entrance Scholarships will be awarded in June, 
1903. A Gladstone Memorial Prize and the Early English Text Society's 
Prize will be awarded to Students in June, 1903. 

STUDENTS CAN RESIDE IN THE COLLEGE. 

Full particulars on application to the Principat. 


BEDFORD COLLEGE FOR WOMEN. 
(UNIVERSITY OF LONDON.) 


YORK PLACE, BAKER STREET, W. . 
DEPARTMENT FOR PROFESSIONAL TRAINING IN 
TEACHING 


(Recognised by the Cambridge Syndicate). 
Heap or THe DerarTmMEeNntT :—Miss H. ROBERTSON, B.A. 

The Third Term of the Session 1902 begins on Thursday, October 2. 

The Course includes full preparation for the Examinations for the 
Teaching . a granted by the Universities of London and Gambridge 
a “Open Ph fei Siffer Sch ies hi h of the value of ill be 

ix Open Pfeiffer Scholarships, each of the value of 15 guineas, wi 
awarded in January, 1902. Candidates must hold a Degree or an equivalent 
in Arts or Science. 

Application to be made to Miss Ropertson not later than December 
13, 1902. 


VICTORIA UNIVERSITY. 
THE YORKSHIRE COLLEGE, LEEDS. 


The 2gth Session of the Department of Science, Technol , Arts and 
Law will begin on October 7, and the 72nd Session of the School of 
Medicine on October 1, 1902. 

The Classes prepare for the following Professions: Chemistry, Civil, 
Mechanical, Electrical, and Sani Engineering, Mining, Textile In- 
dustries, Dyeing, Art, Leather Manu ufacture, Agricu ture, School Teaching, 
Law, Medicine, and Surgery. 

University Degrees are also conferred in the Faculties of Arts, Science, 

w, Medicine, and Surgery. 

Lyddon Hall has been established for wary residence 
c a ae of any of the above may be had from the REGISTRAR of the 

‘ollege. 


BALLIOL COLLEGE, CHRIST 
CHURCH, AND TRINITY COLLEGE, 
OXFORD. 

NATURAL SCIENCE SCHOLARSHIPS AND EXHIBITIONS. 


A Combined Examination for Natural Science Scholarships and Exhibi- 
tions will be held by the above Colleges, beginning on TUESDAY, 
DECEMBER a, 1902. 

Three Scholarships and two Exhibitions will be offered ; with one ex- 
ception the value of these endowments will be 480 a year. 

I'he Subjects for Examination will be Physics, Chemistry, and Biology, 
Cuacienies will not be expected to offer themselves in more than two of 
these. 

Particulars may be obtained by applicgtion to 


Trinity College, Oxford. D. H. NAGEL. 


me New Session Commenced 29th September. 


BIRKBECK INSTITUTION, 
BREAMS BUILDINGS, CHANCERY LANE, E.c. 


Day and Evening Courses of aenty (Lectures and Laboratory \. work) 
are held i in the following Selanee subjects :— 
Chemistry oe E. Macxenzig, Ph.D., D.Sc. 


Physics ... ove ALBERT D.Sc. 
Mathematics... H. Smart, M.A 

Botany ... on RENDLE, M. A., D.Sc. 
Zoolo; ove W. Unruank, B. A. B.Sc. 


ey 
Geology and Mineralogy - Gao F. Harris, F.G s. 
Assaying, and Geo. Patcuin, A.R.S.M. 


Mining 
The Science Courses include practical work in well-e 7 d Labora- 
tories, and provide for the requirements of the U CRSITY of 


LONDON DEGREE ES. 
in Modern Languages—French, German, Spanish, Russ; ian, 
talian 
Evening Classes are also held in Biology, Physiology, Practical Geometry 
Machine Construction, Steam and Applied Mec anics, Building Con: 
struction, Land and Quantity Surveying, and Estimating. 
Courses for Conjoint Board, Dental and Pharmaceutical Exams. 
Further information on application to the PrinciPav. 


CITY OF LONDON COLLEGE. 


WHITE ST., MOORFIELDS, E.C. 
(Near Moorgate Street and Liverpool Street Stations.) 
PrincipAL: SIDNEY HUMPHREYS, B.A., LL.B. 


FIFTY-FIFTH SESSION, 1902-3, 
MICHAELMAS TERM BEGAN MONDAY, SEPTEMBER 29. 


EVENING CLASSES in ALL BRANCHES of SCIENCE 
at almost 

Well- — ny LABORATORIES for Practical Work in 
CHEMIS BOTANY, GEOLOGY, and all 
branches of PHYSICS. 

Special PHY for London University, Conjoint Board and 
other examinations, Classes are also held in all Commercial 
Subjects, in Languages, Literature and Art. All Classes are 
open to both sexes; Library, Reading and Coffee Rooms open 
to members. Numerous valuable prizes awarded annually. 

Prospectuses, and all other information, gratis on application. 

DAVID SAVAGE, Secretary. 


KING'S COLLEGE, LONDON. 
DEPARTMENT OF GENERAL ae AND 
BACTERIOLOG 
Professor, R. T. Hewett, M D.P.H. 
Demonstrator, H. S. WiLLSoN, 
Post-graduate Class for Medical Practitioners, Veterinary Surgeons, 
Analysts, &c., and the Class for the Diploma of Public Health com- 
menced on September 29. 
For full particulars of these and other Classes and of the facilities for 
Private Study and Original Research apply to the Proressor. 
Prospectus may be obtained from the SECRETARY. 


COACHING. 


CHEMISTRY, PHYSICS, BOTANY, GEOLOGY and PHYSIOLOGY 
for MEDICAL, UNIVERSITY and other EXAMINATIONS. 
For particulars Cc. T. EVANS, 


eathcote Science Laboratories, 
9 Heathcote Street, Gray’ s Inn Road, W.C. 


CROYDON COUNTY POLYTECHNIC, 


CROYDON. 

The Committee invite applications for the t of HEAD of the DE- 
PARTMENT of ELECTRICAL ENGINEERING, which will shortly 
become vacant. 

Particulars of the appointment may be obtained from the undersigned, \o 
whom applications, accompanied by copies of a must be oe not 


later than Wednesday, October 8, 1902. W. BICKEL 
September 23, 1902. Siete. 
CITY AND GUILDS OF LONDON 
INSTITUTE. 


a, JUNIOR ASSISTANT or DEMONSTRATOR is required in the 
y of the City and Guilds Central Technical College, 
London, S.W. Salary, £100 per annum 
Application to be made to the DEAN of the College by letter stating 
qualification. 


PHYSICS LABORATORY ASSISTANT. 
—Place wanted by good workman. Has been filling vacancy for R.b. 
Reserve man. Recommended by W. D. Eggar, Eton College, Windsor. 
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PHYSIOLOGICAL DEPARTMENT, 
UNIVERSITY COLLEGE 
(UNIVERSITY OF LONDON). 

A Course of Advanced Practical Physiology, suited to the requirements 
of Candidates for University Degrees, will be held on Tuesdays and 
Fridays at 10 a.m., commencing Friday, October 10. The Course is divided 
into Two Parts, viz. :—Experimental Physiology, from October to Christ- 
inas ; and Chemical Physiology, from January to March. f 
ree for whole Course, 6 guineas ; for each part separately, 4 guineas. 

A Special Course of Ten Lectures ‘‘ On the Physiological Anatomy of the 
Central and Peripheral Nervous Systems" will be given by Dr. Gustav 
Mann on Fridays at 5 p.m., commencing Friday, October 10, 1902.’ 

These Lectures are open without Fee to all internal Students of the 


nive sity. 1 T 
Universt ERNEST H. S ARLING, 
Jodrell Professor. 


REQUIRED at once. a TEACHER of ELE- 
MENTARY BIOLOGY, THEORETICAL, PRACTICAL, on 
Satur lay morning, to 12.30. Salary, 12s. Applications, stating 
qualifications, age, experience, and copies of testimonials, to be sent to 
J. Porter, Secretary, Polytechnic, South Norwood, S.E. 


MERCK’ 
REAGENTS CHEMICALS 


For ANALYTICAL, MICROSCOPIC, BACTERIOLOGICAL and 
PHOTOGRAPHIC PURPOSES, are the 


STANDARDS OF PURITY, RELIABILITY 
AND GENERAL EXCELLENCE. 
To be had through the Traae Channels, or Who'esale 
ro 


m 
E. MERCK, 16 Jewry St., LONDON, E.C. 
Head Office and Works: DARMSTADT, GERMANY. 


CARL ZEISS, 


OPTICAL WORKS, JENA. 
LonpoN BRANCH: 


29 MARGARET ST., REGENT ST., W. 


NEW 


PHOTO-MICROGRAPHIC STAND, 


With very wide body-tube speciall 
designed for working with our MICRO- 
PLANARS. It is also fitted with a new 
Fine-Adjustment of great accuracy and 

possessing a very slow movement. 
These features render this Microscope 

pre-emi itable for Photo-micro- 
graphy with the highest and lowest powers, 
cs la ae as well as for ordinary visual observations. 
DESCRIPTIVE PAMPHLETS FREE ON APPLICATION. 


£8. KERSHAW’S 


SCIENCE 
LANTER 


(STROUD AND 
RENDALL’S) and 
KERSHAW’S 
PATENTS. Com- 
plete in Travelling 
Case, with safety 
B.T. or mixed jet and 
silvered prism _ to 
vertical system. This 
model is the most 
: rfect of Science 

nterns made, and 
the result of about 10 years’ continuous manufacture of this class of Lantern. 


Silvered Front Prism, 16/- extra. LIBERAL 
TRADE DISCOUNTS. 


If with Injector Jet, 20/- ,, 
Sole Maker and Patentee--A. EX ERSHAWwW , 


WRITE FOR 
BOOKLET, 
GRATIS. 


Tabloid’ 
Photographic 
Zhemicals__. 


NO WEIGHING : NO MEASURING 
NO WASTE : NO TROUBLE. 


ANY PHOTOGRAPHER CAN TAKE 


PHOTOGRAPHS 
IN COLOURS 


By the Sanger Shepherd Process of Natural 
Colour Photography. 


SIMPLE. EASY TO WORK. 
RELIABLE. 


* All materials supplied ready for use. 


SETS OF COLOUR FILTERS FROM 15s. 
COMPLETE OUTFITS, 
25s., £2 10s., £8 14s. 


The only process which has proved a practical success in 
the hands of the amateur. 


Write for new Booklets, post free to readers of 
‘*Nature,” or call and see results amateurs have 
produced by our process. 


SANGER SHEPHERD & CoO., 


Manufacturers of Scientific Apparatus, Cameras and Stands, Rotating 
Sectors, Instruments for the Measurement of Light and Colour, Speed 
Determination, &c. 


Factory AND OFFIcEs: 
5, 6, & 7 GRAY’S INN PASSAGE, RED LION STREET, 
HOLBORN, LONDON, W.C. 
Nore.—Gray’s Inn Passage is the Second turning on the Right in Red 


Scientific Instrument Maker, Dorrington St., LEEDS. 
SPECIALITIES MANUFACTURED FOR THE TRADE. 


Lion Street, coming from Holborn, 
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SCIENTIFIC AND 
EDUCATIONAL BOOKS 


NEW & SECOND HAND. 
pe LARGEST STOCK in LONDON of SECOND- 
HAND School, Classical, Mechanical, ELEMEN- 
TARY and ADVANCED SCIENTIFIC BOOKS 
at about HALF PUBLISHED PRICE. 


Mathematical, Theological, and Foreign Books. 
KEYS AND TRANSLATIONS. 

J. POOLE & co. 
104, CHARING CROSS ROAD, 
LONDON, W.C. 

Formerly of 39, HOLYWELL STREET, STRAND). 
Enquiries by letter receive immediate attention. 


BAUSCH & LOMB’S 
LABORATORY, 
BACTERIOLOGICAL 


ADVANCED MICROSCOPE 


MODEL B.B. 
THE POPULAR 

FAVOURITE. 

With Screw Substage, Iris 

Diaphragm, Coarse and Fine 

Adjustment, Brass Stand, in 

Polished Wood Cabinet with 
Lock and Key, £5 0O 


HUYGHENIAN 
EYEPIECES. 


From 2” downto 4”, 5/- each. 


A. E. STALEY «CO. 
35 ALDERMANBURY, 
LONDON, E.C. 


BAUSCH & LOMB'S 
REPRESENTATIVES 
FOR GREAT 

BRITAIN 

84 PAGE, FULL ILLUSTRATED DESCRIPTIVE LIST, 
THREE PENCE TO COVER POSTAGE. 


t* As an instance of the High-class character of our Stands 
and perfection of our Objectives, we may say we have now 
sold over 30,000 of these Microscopes ; this fact, in itself, is 
sufficient guarantee of their merit and quality. 

N.B.—See Notes on our Instruments in the New Edition of ‘* Carpenter 

on the Microscope.” 


Cc. BAKER, 


Locat AGENT :— 


=, 244 High Holborn. 


WEST LONDON SCIENTIFIC 
APPARATUS CO., 
DEODAR ROAD, PUTNEY, 
LONDON, S.W. 


READING TELESCOPE FOR 
GALVANOMETER WORK, &c. 


Will focus from infinity to 24 inches. Cross 

wires to eyepiece. Good illumination and de- 

finition. Scale can be used: in a horizontal or 

vertical position. Substantial stand of gunmetal 

and brass; no iron to affect galvanometer. V- 

shaped cradle for telescope capable of pointing 
in any direction. Thoroughly well made. 


rice & 
Ditto, but with first-class telescope, 
£2 17s. 6d. 


Rack and pinion to telescope, ros. extra. 


THIS 
THE LATEST 
SCIENTIFIC DEVELOPMENT 


Of the Photographic Art enables every- 
one who can use a camera to take photo- 
graphs in the natural colours of the 
object photographed. 


IT WAS DIFFICULT, 
IT IS EASY. 


No expensive apparatus required. 
Your present camera and our cabi- 
net, which costs 25s. of all Photo- 
graphic Dealers, are all that is 
necesSary. 


No skilled artistic work in painting 
orretouching. The process is purely 
photographic. 


No costly tuition. Half an hour’s 
practice will enable you to produce 
pictures which for faithful reproduc- 
tion of Nature in her true colours 
cannot be equalled by anything pro- 
duced by hand or by any other 
process. 


WRITE FOR DETAILS. 


THE LUMIERE N.X. Co., Ltd., 


Manufacturtrs of all kinds of Physical and 
Chemical Apparatus. Price list post free. 


4 BLOOMSBURY ST., LONDON, W.C. 


NATURES 
HUES 
CAN NOW BE PHOTOGRAPHED 
ocr IN NATURE’S OWN BRILLIANT 
COLOURINGS BY MEANS OF THE 
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GAMBRELL BROS. 


CONTRACTORS TO H.M.’s GOVERNMENT, 
DURHAM HOUSE, 
23 NORTH SIDE, CLAPHAM common, LONDON, s.w. 


PATENT APPLIED FOR. MAGNETOMETER. 
GALVANOMETER 


WITH 
DIVIDED SCALE, 
ANTI-PARALLAX MIRROR, 
REMOVABLE CLASS WINDOW, 
ADJUSTABLE TORSION-HEAD 
WITH REMOVABLE CAP, 
CELLULOID BACK, 
POLISHED MAHOGANY GASE, 
MAGNET CLOSE TO BACK OF 
INSTRUMENT. 
Price 15s. _ Differentially 
Wound, Four Terminals and 
Control Magnet, 18s. 6d. 


See also January 9. 


W. WILSON, 


Maker of 
SPECTROSCOPES, SPECTROMETERS, 
GONIOMETERS, 

OPTICAL BENCHES, OPTICAL AND OTHER 
MEASURING INSTRUMENTS. 
BEST WORK. MODERATE PRICES. 


Price List Free. 


BELMONT STREET, CHALK FARM, N.W. 


w.G PYE « co., 
GRANTA WORKS, MILL LANE, CAMBRIDGE. 


MAKERS OF ALL KINDS OF PHYSICAL, PHYSIOLOGICAL 
AND OTHER SCIENTIFIC APPARATUS. 


TWO-PLATE 


) STORAGE CELL 


IMPROVED DESIGN 


FOR 


WRITE FOR 
SPECIAL PAMPHLET. 


Professors, Science Teachers and others requiring substantially made 
reliable apparatus at moderate prices should write, stating their wants ; 
we shall be pleased to quote you. 


LARGE STOCK. QUICK DELIVERY. 
SHiPPING ORDERS FILLED WITH PROMPTITUDE. 


Special apparatus for Research Work made to « 
experienced workmen. 


INSPECTION “INVITED. PRICE LISTS FREE. 


FREDK. JACKSON & Co. 


(Late MOTTERSHEAD & CO.), 


14 CROSS STREET, MANCHESTER. 


Goods Entrance: 10 Half-Moon Street. 


LABORATORY FURNISHERS, 


Importers, Manufacturers, and Dealers in 
CHEMICAL AND PHYSICAL 
APPARATUS 


Of every Description. 
Fine Chemicals Volumetric Solutions, 
Plain and Stoppered Bottles, 


AND EVERY LABORATORY REQUIREMENT. 
Catalogue of with Price List 
of Ohemicals, free cation. 


Telegraphic Address—“ MANCHESTER.” 
Telephone Number—2038. 


Apparatus for estimation of sulphur in spent oxide. 


G. BOWRON, 
57 EDGWARE ROAD, LONDON, W., 
has always on hand a large and varied stock of 


SECOND-HAND 
APPARATUS 


BY STANDARD MAKERS, IN PERFECT WORKING ORDER, AT 
EXTREMELY MODERATE PRICES. 
As oped to the National Physical Laboratory ; Aberdeen, Aberyst- 
irmingham, Nottingham and Glasgow niversities ; Bedford, 
Bradford, Clifton, Heriot Watt and Yorkshire Colleges ; and twenty 
other Scientific Institutions, Polytechnics, &e. 

Sa Nature says: “‘ Teachers requiring efficient apparatus at a low 
cost for ae or laboratory purposes, might consult the list with 


NATURE. 


“OPTIMUS.” 


= 


PERKEN, 


CAMERAS, 
LENSES, 
AND HIGH-CLASS 
PHOTO APPARATUS 


Of every description. 
CATALOGUE POST FREE. 


& CO., 
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COERZ 
DOUBLE 
ANASTICMATS 


The finest of Photographic 
Lenses, suit every requirement of the 
scientific photographer. 


For definition and covering 
power these lenses are 
unexcelled. 


GOERZ 
DOUBLE ANASTIGMATS 


are made in several different series varying in 
rapidity from F. 4.5 to F. 22. 
OBTAINABLE OF EVERY GOOD PHOTOGRAPHIC DEALER. 


Particulars free on application, if ‘Nature”’ is 
mentioned, to 


C. P. GOERZ, circus, 


LONDON, E.C. 


Series 1 B.F. 4.5 to 
F. 5.5. 


THE ‘NYDIA’ POCKET CAMERA. 


For Cycling. and Walkin Pilates, 
Cut Films, or Dayltght Spools. 

Exceedingly light and portable, yet 

quite com and 

A good Ss, a perfect Shutter, 
the Highest Finish 
throughout. 
Price: 

For 4} X 3¢ in. 
Pictures, from 
£7 10 O. 
For 6} X 4} in., 
from 


£19 5 0. 
ILLUSTRATED BOOKLET, FREE. 


THe ‘N. & G’ REFLEX 


SELF-FOCUSSING CAMERA. 


For Natural History and General Work. 
Enables one to photograph anything—from a Distant Range of Mountains, 
to a Butterfly or Flower ican with perfect ease and absolute sharpness. 
mm, complete with Zeiss Anasti 227 10 Lens, 2 foci, 
for 44 X 34 in. Pictures, 2 0. 


THE ‘N. & G.’ KINEMATOGRAPHS. 


A COMPLETE SERIES OF HIGH-CLASS INSTRUMENTS 
ENSURING PERFECT RESULTS 
cially adapted for Scientific Work. 
TAKING, DEVELO AND PROJECTING 


CATALOGUE FREE. 


The ‘N. & G.’ Universal Cameras, Tri Cam , Panoramic 
eras, Lenses, Lanterns, and all Rotograpaic Accessories 
and Materials. 


SPECIALITY :—COMPLETE OUTFITS for Scientific Expeditions 
and Special Research. 


NEWMAN & GUARDIA, Ltd., 
00 & 92, SHAFTESBURY LONDON. 


SCOTTISH PROVIDENT 
INSTITUTION. 


JN this SOCIETY are combined the apvanTaces of 


Mutual Assurance wi» Moderate Premiums. 


The Premiums are so moderate that at most ages an 
Assurance of £1,200 or £1,250 may generally be secured 
Srom the first for the same yearly payment which would elsewhere 
assure (with profits) &2,000 only. 

The Whole Surplus goes to the Policyholders on 
a system at once safe and equitable, no share being given to those by 
whose early death there is a Joss. 

Surplus at 190: Investigation, 61,581,000. 

Ower 60 per cemet. of the Members who died during 
the Septennium were entitled to Bormuses which, mot- 
writhstanding that the Premiums 
do mot as a rule exceed the non- 
profit rates of other Offices, were, on the 
average, equal to ama addition of ower 50 per 
cent. to the Original Assurances. 

Particulars may be had of a Scheme, combining Endowment and 
Limited Payment Assurance, forming a 


PENSION FOR ADVANCED ACE AND A PROVISION AT DEATH. 
PROSPECTUSES, with full information, sent on application. 


Accumulated Funds exceed £12,000,000. 


HeAp Orrice: 6 ST. ANDREW SQUARE, EDINBURGH. 
LONDON OFFICE: 17 KING WILLIAM STREET, E.C. 
West END BRANCH: 17*PALL MALL, S.W. 


THE HIGHEST VACUUM 
READILY OBTAINED. 


ASK FOR 
LIST No. F. 45- 


PRICES FROM £4 5 O 


APPLY FOR FULL PARTICULARS | Or THE 


“GERYK” VACUUM PUMPS (FLEYS®) 19 


‘Pulsometer Engineering C212 
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AN IMPORTANT NEW INSTRUMENT. 


RECTIFIER FOR CHARGING ACCUMULATORS 
FROM ANY ALTERNATING CURRENT. 


duetion Coils direct from 
Mains. 
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ISENTHAL & CO., 


85 MORTIMER STREET, LONDON, W. 


Contractors to the Admiralty, War, India, and Colonial Offices, &c. 
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APPROVAL PACKETS sent on application 
Vd post for selection to any part of the world. 
Please state requirements. 

PHOTOS. 


Coronation Pro- 
4 cession Views, 
1 Paris Salon Pic- 
tures. Classical 
Undraped Figures. 
Secular and Reli- 
gious Subjects. 
Statuary, Views, 
Architectaral and 
Scenic, Yachts. 
Actresses, Heads, 
Portraits. Artists’ 
Life Studies. 
Eastern Types. 
Children, Animals, 
Fruit, Flowers. 
Clouds, Waves, 
Rustic Scenes. 
Cotiections from 
noted Gallerie-. 
Prices from 3d. each- 


STEREO-SLIDES 


(BinocuLar). 
i Boer War Scenes, 
Animals, HMumor- 
ous, Statuary, 
“CuPiv AND PSYCHE,” by For.ign, Town and 
Unmounted, size 7 in. by 10 in., at 2s. Country), Corona- 

tion Procession, Indian and Naval Review Scenes. Prices 8d. each. 

Order ‘‘ The Triumph” Aluminium Stereoscope ; 
sent on approval, 4s. 6d. post free. 

ERDMANTIT SCHANZ 


{46 “ LEIGHTON” TERRACE, BEDFORD HILL, BALHAM 
JUNCTION, LONDON, 


_ Catalogue 3d., Summary 1d., fost free. 
The equivalent of 3d. in Foreign Stamps will be accepted from 
residents abroad in payment of our Illustrated Catalogue. 


NEW PATTERN 


DIFFERENTIAL 
GALVANOMETER 


FOR LOW RESISTANCE TESTING. 


Advantages over the Potentiometer and the Kelvin 
Bridge— 
Much simpler to work. 


Accuracy limited only by that of the Standards 
employed. 


Prime cost. 


Price complete, with Circular Slide Wire and Keys, £14 4s. 


(See Proceedings of Inst. of E.E., Vol. XXX., No. 151, 
Page 908.) 


NALDER BROS. & CO., 


12 CARTERET STREET, QUEEN ANNE’S GATE, 
WESTMINSTER, LONDON, S.W. 
(Late 16 Rep Lion StREET, CLERKENWELL.) 


AWARDED 9 MEDALS AT THE PARIS EXHIBITION 1900. 


JAS. J. HICKS, 


8, 9 & 10 HATTON GARDEN, LONDON, 
SCIENTIFIC INSTRUMENT MAKER 


TO THE 


WAR OFFICE, INDIA OFFICE, ADMIRALTY, &c. 


WHOLESALE MANUFACTURER § 
Meteorological and Scientific Instruments 


OF EVERY DESCRIPTION, INCLUDING : 


STANDARD MERCURIAL BAROMETERS, 
STANDARD ANEROID BAROMETERS, 
STANDARD THERMOMETERS of every KIND, 
PUMPS BOTH FOR VACUUM & PRESSURE, 


Air Meters, Anemometers, Boiling Point Apparatus, 
Burettes, CATHETOMETERS, Clinometers, Drawing 
instruments, Eudiometers, Gas, Steam and Water P 
Gauges, Hydrometers, MICROSCOPES, Pianc 4 

a 


TT CTT TTT 


Tabies, POLARIMETERS, Pyrometers, RANGE 

FINDERS, SEXTANTS, Spectroscopes, Sphygmo- 

meters, Sunshine Recorders, THEODOLITES, Wind 
Vanes, &c., &c., &c. 


Catalogues Post Free. (State which required.) 
ANY KIND OF SCIENTIFIC INSTRUMENT 


MADE TO ORDER. 
Prompt Attention to all Orders and Inquiries. 


ga- Exceptional Terms to Colleges, Institutions, &c. 
Quotations submitted ier Laboratory Outfits or Single § 
strume 


ts. 
THERMOMETERS FOR STUDENT WORK A SPECIALITY. : 
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By W. W. SKEAT, of the Civil Service of the Federated Malay States, Author of ‘‘ Malay Magic.” 


Illustrations. 8vo. 


“MACMILLAN & CO’S_ 


[OcToBER ?, 1902 


With 
[Ready Shortly, 


FOURTH AND CHEAPER EDITION JUST READY. 


THE SOUL OF A PEOPLE. 


BELIEF OF THE BURMESE. By H. FIELDING HALL, Extra Crown 8vo. 


AN ACCOUNT OF THE LIFE AND 


7s. 6d. net. 


ACADEMY.,—‘‘ We wish we had space to quote the abundant instructive and fascinating information contained in ‘his 


charming book. Seldcm has a people been studied with such loving intimacy by a foreigner. 


Let the reader consult the book at 


first hand, and he will probably, for the rest of his life, be haunted by the desire to spend a year or so as a naturalised Burman in 


a village of the Burmese jungle.” 


THE SHERBRO AND ITS HINTERLAND. 


By T. J. ALLDRIDGE, F.R.G.S., District Commissioner, Sherbro, West Coast of Africa. 


Illustrations and Maps. 8vo. 155. ne 


t. 
JOURNAL OF THE AFRICAN SOCIETY.—‘ A most carefully written book. .. . 


With numerous 


Highly interesting and profusely 


illustrated with many charming bits of forest scenery and curious native costumes, besides being supplied with two splendid mays 


of the country described.” 


THE MYSTIC ROSE. 


By ERNEST CRAWLEY, M.A. 8vo. 12s. net. 


NATUORE.—“ Mr. Crawley comes well-equipped for his task. 


A STUDY OF PRIMITIVE MARRIAGE, 


He brings psychology to the aid of anthropology, and many 


of his psychological observations display real insight and throw an important light upon the customs described. His reading has 


been wide, and his illustrations are generally well chosen 
sexual relations in man.” 


A valuable contribution to the discussion of the evolution of 


SECOND EDITION, REVISED AND ENLARGED. : 


THE GOLDEN BOUGH. 


By J. G. FRAZER, D.C.L., LL.D., Litt.D. 


recreation of an idle hour, but a possession for all time.” 


A STUDY IN MAGIC AND RELIGION. 


In 3 Vols. 8vo. 
BLACKWOOD’S MAGAZINE.—‘‘ A noble monument of fearless scholarship. . . 


36s. net. 
. Not a book for the season, the 


THE HISTORY OF MANKIND. 


By Prof. FRIEDRICH RATZEL. Translated from the Second German Edition by A. J. BUTLER, M.A., with 


Introduction by E. B. TYLOR, D.C.L., F.R.S. With Coloured Plates, Maps, and Illustrations, 


8vo. 36s. net. 


3 Vols. super royal 


*,” The volumes can be purchased separately, 12s. each net. The work can also be had in 30 parts, 1s. each net. 


ANTHROPOLOGY : An Introduction to the 


Study of Man and Civilisation. By EDWARD B. TYLOR, 
D.C.L., F.R.S. With Illustrations. Crown 8vo. 7s. 6d. 


TRAVELS IN WEST AFRICA. By Many. 


H. KINGSLEY. Abridged Edition. Extra Crown 8vo. 
7s. 6d. 


WEST AFRICAN STUDIES. By Mary H. 


KINGSLEY. A New Edition with Additional Chapters. 
Extra Crown 8vo. 7s. 6d. 


THE BURMAN: HIS LIFE & NOTIONS. 


By SCHWAY YOE, Subject of the Great Queen. Second 
Edition. 8vo. 12s. 6d. 


STUDIES in ANCIENT HISTORY. Second 


Series. Comprising an Inquiry into the Origin of Exo- 
gay. By the late JOHN FERGUSON M‘LENNAN. 
dited by his Wipow and ARTHUR PLatr. §8vo. 21s. 


MALAY MAGIC. Being an Introduction to 


the Folklore and Popular Religions of the Malay Peninsula. 
By W. W. SKEAT, of the Civil Service of the Federated 
Malay States. With a Preface by C. O. BLAGDEN, Member 
of the Royal Asiatic Society, and formerly of the Straits 
Settlements Civil Service. ith numerous Illustrations. 
8vo. 21s. net. 


THE NATIVE TRIBES OF CENTRAL 
AUSTRALIA. By Prof. BALDWIN SPENCER, of the 
University of Melbourne, and F. J. GILLEN, Sub-Pro- 
tector of the Aborigines. With numerous Illustrations. 
8vo. 215. net. 


IN THE AUSTRALIAN BUSH AND ON 
THE COAST OF THE CORAL SEA: Being the 
Experiences and Observations of a Naturalist in Australia, 
New Guinea, and the Moluccas. By RICHARD SEMON, 
Professor in Jena. Numerous Illustrations and Maps. Super 
royal 8vo. 2Is. net. 


A SKETCH OF SEMITIC ORIGINS, 


SOCIAL AND RELIGIOUS. By GEORGE AARON 
BARTON, A M., Ph.D. Extra Crown 8vo. 125. 


WORKS BY FRANCIS GALTON, F.R.S, D.C.L., 
Hon. Se.D 


0 c.U. 
NATURALINHERITANCE. 8vo. 95. 
HEREDITARY GENIUS: AN INQUIRY 


INTO ITS LAWS AND CONSEQUENCES. Exira 
Crown 8vo. 7s. net. 


FINGER PRINTS. svo. 6s. net. 
BLURRED FINGER PRINTS. 8vo. 2s. 67. 


net. 


FINGER-PRINT DIRECTORIES. 


55. net. 


8vo. 


MACMILLAN AND CO., LIMITED, LONDON, 
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J. BACKHOUSE & SON, 


(SCIENTIFIC DEPARTMENT.) 
YoRE. 


Large and eomtly 5 reliable Stocks of BOTANICAL MATERIAL 
FOR CLASS-WORK, &c., &c. Fresh, or carefully preserved. 

Fortnightly consignments of TROPICAL and 
New Laboratories available for Research. Inspection invited. 
moderate. _Lists and further information gratis. 


Phoenix Assurance Co., Ltd. 


PHG:NIX FIRE OFFICE. 
9 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
ESTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 

LOSSES PAID OVER £25,000,000. 


ESTABLISHED 1861. 


BIRKBECK BANK. 


Southampton Buildings, Chancery Lane, London. 
lo 
23 | 


2 
The BIRKBECK ALMANACK, with full particulars, post free. 
Cc. A. RAVENSCROFT, Managing Director. 


rey 


WATKINS & DONCASTER, 


ATURALISTS, 

MANUFACTURERS OF 
CABINETS AND APPARATUS 
FOR ENTOMOLOGY, BIRDS’ E@G8 AND SKINS AND Ali 
BRA NCHES: OF NATURAL HISTORY 
SPECIAL SHOW-ROOM FOR CABINETS. 

Oe Our Catalogue (96 pp.) Post free on appilcation 

N.B.—For Excellence and Superiority of C=binets and 
Apprati references are permitted. to distinguished 
patrons, Museums, Colleges, &c. 

A LARGE STOCK OF INSECTS, BIRDS EGGS 

AND SKINS. 


Birds, Mammals, &c., Preserved and Mounted by First-class Workmen 
true to Nature. 
All Books and Publications on Natural History supplied. 


36 STRAND, LONDON, W.C. 
(Five Doors from Charing Cross.) 


COLLECTIONS OF 


MINERALS, ROCKS or FOSSILS 

to illustrate the leading Text-books on 
GEOLOGY, PHYSIOGRAPHY and MINERALOGY. 
50 Specimens in Box, 12/6 ; 100 do., 21/-; 200 do., 42/- 
A large Stock of Minerals, Rocks, Fossils and Microscopic Objects 
Geologists’ Hammers, Boxes, &c., 

THOMAS D. RUSSELL, 

78 NEWGATE STREET, LONDON, E.C. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spir Desmids, Diatoms, Amoeba, Arcella, Actinospherium. 
Vorticella, pe tor, Hydra, Fl Floscularia, Stephanoceros, Melicerta, and many 
other Specimens of Life. Price rs. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 

The following animals can always be supplied, either living 


or preserved by the best methods :— 


Sycon ; Clava, Obelia, Sannin: Actinia, Tealia, Caryophyllia, Alcy- 
onium ; Hormiphora (preserved) ; Lept ; Lineus, “Amphiporus Nereis, 
Lanice, Terebella; "Lepas, Ba anus, Gam 


Minerals, Rocks, Fossils, Metallic Ores, Rough Precious Stones, &c. 


Collections of above for Prospectors, Mining Engineers, 
Technical Schools, and for Private Study. 
MINERALS FOR ALL PURPOSES. ROCKS FROM NUMEROUS LOCALITIES. FOSSILS 
FROM ALL BRITISH FORMATIONS. 
ROCK SECTIONS :— 

Precious Stones, Meteorites, Rare Minerals, Blowpipe Oases, Glasa 
Top Boxes, Geological Apparatus, Cabinets, Card Trays, Lantern 
Slides of Rock Sections. 

ALL LISTS FREE OF 


JAMES R. GREGORY & CO, 


MINERALOGISTS, &c., 
To Science & Art Department, British, Indian, & Colonial Museums, & 
Office and Stores ;— 


i KELSO PLACE, STANFORD RD., KENSINGTON, W. 


ALBERT EDWARD JAMRACH 


(Late CHARLES JAMRACH), 
NATURALIST, 


marus, 
Nebalia, Carcinus; Patella, Buccinum, Eledone, Pectens 
(preserved), Scyllium, Raia, &c. 
For prices and more detailed lists eoely to 
Biological Laboratory, Plymouth. 


THE DIRECTOR. 


inus ; Ascidia, Salpa | 


180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery 
| Chine, Lacqests, Gongs, Shella, and other Curios 


SUBSCRIPTIONS TO 


To ALL Fuscns ABROAD :— 
Half-yearly ... O15 6 


NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers; Editorial 
Communications to the Editor. The telegraphic address of NATURE is “ PHUSIS,” LONDON. 


One Sixteenth Page 

One Eighth Page, or Quarter Column 

a Page, or a Column poy eee 5 

Whole Page ° 6 

* The first line being in heavy type is charged for as Two Lines. 


Cheques and Money Orders payable to MACMILLAN & CO., Limited. 
OFFICE: ST. MARTIN’S STREET, LONDON, W.C. 
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DA 
ATWOOD MACHINE (Patent). 
OUR ORIGINAL PATTERN GREATLY IMPROVED. 


Patent), Dropping Platform done away with, Aluminium Wheel, Agate Bearings, Extra Weights. Th 
and with each a Certificate is given, together with a Pamphlet of Experiments, 


PRICE COMPLETE £4 15s. NET. 


PHILIP HARRIS & CO., Lim... BIRMINGHAM and DUBLIN. 
CROSSLEWV’S GAS ENGINES. 


PPP LL 


Represents type in Oil or Cross/ey’s Portable Oil Engine 
Gas about j received the FIRST PRIZE 


Immediate delivery for Stock ENGINES DELIVERED.—Up 
the end of 1901, 42,873 engines 


Gizes of Engines. = = have been delivered, representing 
695,969 B.HP. 


BROS., z.TD., COPENSHAW, MANCHESTER. 


WATSON’S NEW MICROSCOPE, 
The “HOLOS” FRAM. 


COMPREHENSIVE. EFFICIENT. LOW PRICE. 
The celebrated Fram Microscope, with the addition of complete Mechanical Stage and Compound Substage. 
Finest workmanship. Price with one Eyepiece, 
Ser F 41.—HOLOS FRAM Stand, with two Er jeces, 1 in., and 1/6 in., Objectives, Abbe Illuminator with Iris 
diaphragm, an Case, £12 5s. 
TWO SPEED FINE ADJUSTMENTS. 
THE MALES-WATSON. An entirely new double lever device (patented). 
THE SPINDLE MILLED HBAD. The simplest and cheapest pattern 
For particulars of the above, also for descriptions of the latest and best Condensers, Objectives 
Eyepieces and Accessories for the Microscope, send for Catalogue No. 2, post free on application 


Watson's Catalogue of Objects for the Microscope (No. 3) is the most complete 
in the world, post free on application. 


W. WATSON & SONS (2svadvisied 1837), 313 HIGH HOLBORN, LONDON, WC. 


r il ~~ Branches: 16 Forrest Roap, Epinsurcu. And 78 Swanston Street, Melbourne, Australia. 
ail Opticians to H.M. Government. 


T STIGMATIC LENS. 


SERIES Il. F/6. 
BRITISH DESIGN AND WORKMANSHIP. 
Is the best All-round Lens for either Professional or Amateur use. 

Each lens will give perfect definition with /u// aperture to the extreme corners of the plate 
it is sold to cover ; with smaller stops it will cover at least two sizes larger, giving perfect sharp- 
ness all over the plate, and thus becoming a wide-angle lens of the highest excellence. Either 
combination may be used separately, giving foci of about 14 and 2 times the length of that of 
the lens when used intact. The advantage of thus being able to choose the best point of view, 
irrespective of distance, will be at once apparent to the artistic worker. 

EQUIVALENT TO FOUR LENSES AT THE PRICE OF ONE. 
Eleven Sizes are now ready, from 3} to 18 inches eq. focus. 


CATALOGUE OF HIGH-CLASS CAMERAS AND LENSES, POST FREE. 


J, H; DALLMEYER, Litd., 26 NEWMAN ST., OXFORD ST., LONDON, W. 


66 Fifth Avenue, New York.—Tuurspavy, October 2, 1902. 


by RICHARD AND Dons, at 7 
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A WEEKLY ILLUSTRATED > JOURNAL OF SCIENCE, 
“© To the solid ground 


Of Nature trusts the mind which builds for aye.” —WORDSWORTH. 


No. 1719, VoL. 66) 


THURSDAY, OCTOBER 9, 1902. 


[PRICE SIXPENCE. 


Registered as a Newspaper at the General Post Office.) 


{All Rights are Reserved. 


NEWTON'S PATENT 
Scientist's Biunial Lantern, 


AS MADE FOR 
Oxford and London University 
Extension Lecturers, &c. 
Highest quality only, £14 14. 
New Catalogue of Optical Lanterns, 
Projection Apparatus, and Scientific 
and other Slides, our Stamps. 


NEWTON & CO., 
Opticians to the King and 
the Government, 


3 FLEET STREET, LONDON. 


| 


THE HIGH GLASS LENS. 


Steinheil Orthostigmat 


FULL CATALOGUES FREE 


FROM THE MANUFACTURERS. 


R. & J. BECK, LTD., 


68 CORNHILL, LONDON, B.C. 


SPEOTROSCOPES, 
POLARISCOPES, 
SACCHARIMETERS. 
APPARATUS AND OBJECTS FOR 


POLARISED LIGHT 
DIFFRACTION. 
JOHN J. GRIFFIN & SONS, Lto., 


20-26 SARDINIA STREET, LINCOLN’S INN FIELDS, | 


LONDON, W.C 


SPECTACLES 
ELECTRIC LIGHT, INCANDESCENT GAS, 


And other Powerful Illuminants. 


NEGRETTI & ZAMBRA’S 
THERMOSCOPIC LENSES 


Protect the Eyes from Glare, and 
RENDER THE LIGHT SOFT AND COOL. 
N. and Z.’s SPORTING SPECTACLES, close- teting and having extra 
large lenses, are the best for Billiards, Riding, &e. 
Illustrated Price Lists Free by Post to all parts of the World. 


Mororists’ AND OTHER Eve ProTECTORS AND Face SCREENS. 


NEGRETT!I ano ZAMBRA, 
38 HOLBORN VIADUCT, E.C. 


BRANCHES : 46 CORNHILL; 122 REGENT STREE 
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NATAL GOVERNMENT MUSEUM. 
CURATORSHIP. 


Applications are invited from persons who are fully qualified for the 
position of Curator of the Government Museum in Pietermaritzburg, for 
which a suitable building is near completion. Only those whose experience 
qualifies them to take entire charge and conduct the Museum in a satis- 
factory manner need apply. 

Salary £500, rising by annual increments of £25 to £600 per annum. If 
confirmed in the appointment after twelve months’ probation, the Officer 
would rank in the permanent Civil Service. Free passage outwards will be 
provided, with half salary during the voyage. 

Copies only of testimonials should be attached to applications. 

Applications will be received up to Thursday, October 16, and will be 
transmitted to Natal. where the selection will be made. 

Address, Agent General fcr Natal, 26 Victoria Street, London, S.W., 
marked outside “ Curator.” 


BOROUGH OF WEST BROMWICH. 


MUNICIPAL TECHNICAL INSTRUCTION 
COMMITTEE. 

* The services of a FORM MASTER are required for the Day Technical 
School, to teach English Subjects and Elementary Mathematics. The 
candidate appointed must be an experienced teacher, and preferably be in 
the possession of University qualifications. Commencing sa'ary, £100 per 
annum. 

Applications to be sent in a¢ once to the HeEapMasTER, Day Technical 


chool, West Bromwich. 
T. GILBERT GRIFFITHS, 
Secretary. 


BRADFORD MUNICIPAL TECHNICAL 


COLLEGE. 
DEPARTMENT OF CHEMISTRY AND DYEING. 
LECTURESHIP IN PHYSICS. 
Applications are desired for the above Appointment, to which a salary of 
£200 per annum is attached. 


Particulars of duties, &c., may be had of the undersigned, to whom 
applications must be sent not later than October 2r. 


JOHN NUTTER, 
Secretary. 


ROYAL TECHNICAL INSTITUTE, 
SALFORD. 


Principal—W. Witson, M.A. 

Applications are invited for the position of ASSISTANT LECTURER 
and SENIOR DEMONSTRATOR in ELECTRICAL ENGINEER- 
ING. Salary, £130 per annum. q 

Full particulars and forms of application may be obtained up to the 


r4th inst. 
RICHARD MARTIN, 
Secretary. 


SHEFFIELD UNIVERSITY. COLLEGE. 
FACULTY OF MEDICINE, 
The Council invite applications for the posts of — 
I. PROFESSOR OF PHYSIOLOGY. 
Il. DEMONSTRATOR IN BACTERIOLOGY. 
Particulars of the Appointments to be obtained of the ReGisTrar. 


W. M. GIBBONS, 
Registrar. 


JOHNSTON TECHNICAL SCHOOL, 
DURHAM. 


Headmaster—S. WHALLEY, B.Sc., A.R.C.S. 


ASSISTANT SCIENCE MASTER wanted for the Secondary Day 
School. Salary, £90 per annum. 

Applications, with full particulars, should be addressed to the Heap- 
MASTER. 


AYNSOME AGRICULTURAL STATION, 
GRANGE-OVER-SANDS, LANCS. 


WANTED, an ASSISTANT BOTANIST and SEED ANALYST for 
Seed-Testing Laboratory at above Station. 

It is essential that the Assistant should have had previous experience in 
Agricultural Seeds and the methods of a Continental Seed-Control Station, 
as well as a fair knowledge of Agricultural Botany. 

For particulars of duties and salary, apply to the Direcrors. 


October 1, 1902. 


QUEEN’S COLLEGE, BELFAST. 


WANTED an ASSISTANT in the Natural History Department, with 
good general Training in Biclogy and qualified to teach Geology. Salary, 


100. 
Apply to the Proressor. 
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JENNER ENSTITUTE OF PREVENTIVE MEDICINE, 
Chelsea Gardens, 

Grosvenor Roa.!, 

London, 


JENNER INSTITUTE OF PRE- 
VENTIVE MEDICINE. 


The Governing Body of the Jenner Institute of Preventive Me icine 
offers a Studentship of the value of £150, tenable by a British Subj. +t for 
one year, but renewable for a second year at the option of the Goverjing 
Body, for the purpose of Research in the Department of Chemistry »: the 
Institute, under the direction of the Governing Bady. 

Applications to be sent in by October 22, 1972. 


PRACTICAL AND THEORETICAL TUITION 


In BOTANY, CHEMISTRY, PHARMACOLOGY and TH RA. 
PEUTICS for ALL MEDICAL and SCIENCE EXAMINATIONS. 
Especial Course of Instruction in THERAPEUTICS, PHARMa. 
yg and MICROSCOPY for INSTITUTE OF CHEMIS?TRY 


Freperick Davis, 
49 and 51 Imperial Buildings, Ludgate Circus, E.C. 


PRACTICAL AND THEORETICAL TUITION 


In PHYSICS, CHEMISTRY, PHYSIOLOGY, GEOLOGY and 
BOTANY. Individual Instruction. 


R. C. T. Evans, B.Sc.(London), 
Director of the 


HEATHCOTE SCIENCE LABORATORIES, 
9 Heathcote Street, Gray’s Inn Road, W.C. 


TECHNICAL COLLEGE, 
HUDDERSFIELD. 
Principal—S. G. RAWSON, D.Sc. 

The ASSISTANTSHIP in CHEMISTRY is vacant. Salary, £70 

Applications to be sent in not later than October 27. 
Statement of duties and full particulars upon application to 
THOS. THORP, 
Secretary 


REPRESENTATIVE WANTED to intro. 


duce, and push the Sale of, Max Kohl's Physical and Chemical Appa- 
Schools, Institutes, &c.—Isentuat & Co., 85 Mortimer 
Street, W. 


LABORATORY ASSISTANT.—Wanted, a 

youth with s »me experience to assist in Laboratory and Office. Waves, 

per to the Director, Marine Biological Laboratory, 
ymouth. 


MR. R. A. BUDDICOM, B.A.Oxon., F.G.S., 
Curator lately resigned of the Plymouth Museum and Art Gallery, acts 


as Consultant in Designing Museum Buildings, Cases, Coll s.— 
17 Craven Hill Gardens, Hyde Park, W. 


BINOCULAR MICROSCOPE for SALE. 


—Beck’s large First Class, in nearly new condition. Cost £46. Price 
20 guineas only.—“ Spectrum,” NaTuRE Office. 


JUDE'S GOLD-LEAF ELECTROSCOPE 


The only really efficient Elec- 
troscope on the Market. 
Enables all Electrostatic The- 
orems on Charge and Potential! 
to be readily demonstrated. 
Unlike the old-fashioned in- 
struments, this Electroscope 
may always be relied upon. 
Full description and price from 
the sole Maker. Also Condenser 
for the above for Low Potentia! 
Work. 


THOMAS LAURIE, 


SCIENTIFIC APPARATUS MAKER, 


13 PATERNOSTER ROW, 
LONDON. 


Fig. 8. 
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BARGAINS IN SCIENTIFIC BOOKS. 


MASSEE (GEORGE), A MONOGRAPH 
OF THE MYXOGASTRES, with Indices of Genera and of Species, and 
12 large Plates containing 313 accurately coloured Figures of Fungi, 
with descriptions. Royal 8vo, Cloth. (Pub. 18s. net.) 9s. 

“ He has fully acquainted himself with the literature of the subject, and 
has made many personal observations on the structure, and, in some cases, 
on the life-history, of various types. He is thus able to bring to bear on 
the discussion of the problems that claim consideration a wide and varied 
knowledge ; with the result that the book is indispensable to every student 
of the Myxogastres. The twelve plates, bearing 313 coloured figures by 
Mr. Massee himself, call for special mention as a valuable assistance to 
students of the Myxogastres. ‘hey deserve high praise for their accuracy 
and execution.” —Nature. 

‘Supplies a want acutely felt. Its merits are of a high order, and it is 
one of the most important contributions to systematic natural science which 
have lately appeared.” — Westminster Review. 


CAMPBELL (D. H.), THE STRUCTURE 
AND DEVELOPMENT OF THE MOSSES AND FERNS 
(ARCHEGONIAT#). By DOUGLAS HOUGHTON CAMP- 
—\ Ph.D. Fully Illustrated, Medium 8vo, Cloth. (Pub. 14s. 
net. S. 

“This is the most important contribution to the morphology of the 
archegoniate plants which has appeared since their recognition as a well- 
marked group. Dr. Campbell has to a large extent reinvestigated the 
group, and his book embodies the results of his very extensive original 
researches.” —Guardian. 


MEYRICK (E.), A HANDBOOK OF 
BRITISH LEPIDOPTERA. By EDWARD MEYRICK, B.A., 
F.Z.S., F.E.S., Assistant Master at Marlborough College. Extra 
Crown 8vo. (Pub. tos. 6d. net, Macmillan.) 3s. 4d. 

“This book cannot fail to afford great assistance to the student who 
desires to recognise and identify his specimens without the necessity of 
comparing them with named examples. It is without exception the best 
class-book that has yet appeared for imparting real sound knowledge of 
structure, evolution, and classification." —Extomologist's Monthly Maga- 


Post FREE IN THE UNITED KINGDOM. 


H. J. GLAISHER, New and Remainder Bookseller, 
57 WicmorE STREET, Lonpon, W. 
am Catalogues post free on application. 


BROWNING’S 
MICRO-CAMERAS. 


A simple yet 
perfect instrument 
for Photographing 
Objects under the 

Microscope. 


No. 1.—Mahogany ... 5s. 
No. 2.—Mahogany, with 
Focussing Screen and 
Double Dark Slide, 16s. 6d. 
Adapting either to fit Micro- 
scope 
Brass Adapter to fit Microscope... ms 88. 6d. 
Dry Plates for the above in boxes of 2 dozen, is. & 1s. 6d. 


Ba Science Gossip says :—‘‘ From a_ personal experience we can vouch for 
the fact that it is capable of doing fairly critical work, and it is 
therefore specially suitable for students in the photographing of 
botanical, entomological and histological specimens. 


JOHN BROWNING, G3 STRAND, W.C. 


LIQUID AIR ayo LIQUID HYDROGEN. 


Dr. HAMPSON’S AIR-LIQUEFIER is now made to a standard pat- 
tern, and numbers are in use in University Laboratories and elsewhere in 
various countries. The whole apparatus is neat and compact and its parts 
ee easily moved ; the Liquefier, without stand, being a cylinder 17 inches 
high and 8 inches in diameter. 

It begins to liquefy air in from 6 to 10 minutes after the admission o. air 
- from 150 to 200 atmospheres p’ , making over a litre of liquid per 

our. 

It requires no auxiliary refrigerant and produces a perfectly clear liquid 
which requires no filtering. 

The operator has only one gauge to watch and one valve to control. 

_ HYDROGEN LIQUEFIER to the designs of Dr. MORRIS W. 
!'RAVERS for use in conjunction with Air-Liquefier. 


For Prices and Particulars apply to the Sole Makers :— 


BRIN’S OXYGEN COMPANY, LIMITED, 
WESTMINSTER, LONDON. 


G. CUSSONS, 


HIGH-CLASS APPARATUS AND MODELS FOR 
EXPERIMENTAL MECHANICS. 


Sectional Working Models of the Gas Engine, Steam Engine, 
Corliss and Meyer’s Valve Gears, Link Motions and Radial 
Valve Gears, Balancing Model, &c. 


MODELS of MACHINE & BUILDING DETAILS. 
Practical Mathematics and Mensuration. 


CUSSONS’ PATENT ATWOOD MACHINE WITH 
BALL BEARINGS. 


ANY PHOTOGRAPHER CAN TAKE 


PHOTOGRAPHS 


IN COLOURS 


By the Sanger Shepherd Process of Natural Colour Photography. 


SIMPLE. EASY TO 


WORK. RELIABLE. 


ALL MATERIALS SUPPLIED READY FOR. USE. 


SETS OF COLOUR FILTERS FROM 165s. 


COMPLETE OUTFITS, 25s., £2 10s., £8 14s. 


The only process which has proved a practical success_in the hands of the amateur. 


I= Write for new Booklets, post free to readers of ‘‘Nature,” or call and see results amateurs have produced 
by our process. ‘ 


SANGER SHEPHERD & CO., of Light and Colour, Speed 
Facrory AND Orrices—5, 6, & 7 GRAY’S INN PASSAGE, RED LION STREET, HOLBORN, LONDON, W.C. 


Nore.—Gray’s Inn Passage is the Second turning on the Right in Red Lion Street, coming from Holborn, 
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IMPORTANT NEW WORK JUST OUT. 


In Large 8vo. Fully Illustrated. Handsome Cloth. tos. 6d. 


PROPERTIES OF MATTER. 


BY 
J. H. POYNTING, Sc.D., F.R.S., 
Late Fellow of Trinity College, Cambridge ; Professor of 
Physics, Birmingham University ; and 
J. J. THOMSON, M.A., F.R.S., 
Fellow of Trinity College, Cambridge; Prof. of Experimental 
Physics in the University of Cambridge. 
Con'rents.—Gravitation.—The Acceleration of Gravity.—Elasticity.— 
Stresses and Strains.—Torsion.—Bending of Rods.—Spiral Springs.— 
Collision.—Compressibility of Liquids.—Pressures and Volumes of Gases. 
—Thermal Effects Accompanying Strain.—Capillarity.—Surface Tension. 
—Laplace’s Theory of Capillar arity.—Diffusion of Liquids.—Diffusiun of 
Gases.—Viscosity of Liquids. —INpeEx. 


BEING THE INTRODUCTORY VOLUME OF 


A TEXT-BOOK OF PHYSICS: 


COMPRISING 
Properties of Matter; Sound; Heat; Magnetism and 
Electricity ; and Light. 


Volume Il.—SOUND. Second Edition. Price 8s, 6d. 
BY THE SAME AUTHORS. 

Conrents.—The Nature of Sound and its chief Characteristics.—The 
Velocity of Sound in Air and other Media.—Reflection and Refraction of 
Sound. ae and Pitch of Notes.—Resonance and Forced Oscil- 
lations. —Analysis of Vibrations.—The Transverse Vibrations of Stretched 
Strings or Wires.—Pipes and other Air Cavities.—Rods.—Plates.—Mem- 
branes.—Vibrations maintained by Heat.—Sensitive Flames and Jets.— 
Musical Sand.—The Superposition of Waves.—Index. 

“The work . . . may be recommended to anyone desirous of possessing 
an EASY UP-TO- DATE STANDARD TREATISE on Acoustics.” —Literature. 

“Very clearly written. . The names of the authors are a guarantee 
of the SCIENTIFIC ACCURACY and UP-TO-DATE CHARACTER of the work.” 
—Educational Times. 

The remaining Volumes will be published at intervals. 
CHARLES GRIFFIN & CO., Lrp., 
Exeter Street, Strand. 


LONDON: 


3 PATENT 


ROS NEW MODEL 
PRISM BINOCULAR GLASSES. 


‘©The Power and Field of a Telescope in the compass of an 
Opera Glass.” 
Combining—PERFECT MECHANICAL CONSTRUCTION, 
EXTREME PORTABILITY and RIGIDITY, 
HIGH POWER and SPLENDID DEFINITION. 


Focussing by Adjustment 
of Eyepieces. 
Magnification. Price. 

8 diameters ... £8 O O 
10 900 
12 10 0 0 


With spiral focussing arrangement and 
one adjustable eyepiece, 10s, each extra. 


Send for COMPLETE CATALOGUE of 


MICROSCOPES, TELESCOPES, 
PHOTOGRAPHIC sae NSES ° 


CAMERAS AND 
APPARATUS OF ALL DESCRIPTIONS. 


Gotp Mepats and Hicuest Awarps 
AT ALL GREAT EXHIBITIONS. 


warded THe GRAND Prix, Paris 1900. 
MANUFACTURING 
ROSS, 


111, NEW BOND STREET, LONDON, W., 
And 31, COCKSPUR STREET, CHARING CROSS, S.W. 
PARIS: 35, BOULEVARD DU TEMPLE. 
AND OF ALL LEADING DEALERS. 


LONDON MADE. 


REYNOLDS & BRANSON, 


OUTFITTERS. 


Sole Authorized Makers of the 
STROUD & RENDALL 
SCIENCE LANTERN 


for Vertical and Horizontal Projection 
of Slides and Apparatus. 


1902 UNIVERSAL MODEL 

Packs in Case 21” x 8” x 12” 
A new Model introduced to meet requi t a all d 
Many novel advantages. Open front yo oe and adjustable table for tall 
apparatus. Prisms silvered or plain. Selected optical parts. Suitable 

for Arc, Lime Light, Acetylene, &c. 
Price complete, as illustrated, £9 9s. 
1901 MODEL, as formerly advertised, and with one prism, £8. 

Illustrated Catalogue of Physical and Chemical Apparatus, 350 pp. and 
1200 Jilustrations, free to Principals, Teachers, &c. 


Special Designs made to instructions in our own workshop. 


14 COMMERCIAL STREET, LEEDS. 


(Patent). 


CROMPTON POTENTIOMETER SYSTEM. 


Bifilar Adjustment Head of Reflecting 
Galvanometer. 


WRITE FOR DESCRIPTIVE PAMPHLET TO 


CROMPTON & Co., Limited, 
CHELMSFORD, ENGLAND. 
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THE GAMBRIDGE SCIENTIFIC 
INSTRUMENT Co., Ltd. 


MANUFACTURERS OF 


PHYSICAL & ELECTRICAL APPARATUS 


RESISTANCE BOXES. | 


Latest Type. 

PLATINUM THERMOMETERS. : ~ 
Magnetic Instruments, Duddell’s Patent Oscillographs =. 
Catalogue of Physical and Electrical Apparatus sent Post Free on application. a 


Address all Communications INSTRUMENT COMPANY, CAMBRIDG 


‘NO BETTER FOOD. 


—DR. ANDREW WILSON, F.R.S.E, &c. 


Not a stimulant merely for the moment, but 
a permanent and agreeable form 
of nourishment. 


N.B._ASK FOR THE “GILT TOP” TINS. 


LIMITED. 


F. STANLEY 2CoO., 


[Bier HIGH-CLASS SURVEYING 
MARCONI'S NS 


wa DRAWING INSTRUMENTS. 


WIRELESS TELEGRAPH CO. | Highest “Awards in all Competitions. 


Two Gold Medals. 
LTD. 


PROFESSOR FULLER'S 
MANUFACTURERS OF CALCULATOR, 


HIGH-CLASS y 


10 incu INDUCTION COILS GREAT TURNSTILE, HOLBORN, LONDON. 


SPECIALLY RECOMMENDED FOR X-RAY WORK. 


These Coils are of the highest efficiency and 

are not liable to get out of order. They can be OOKE 

supplied with or without vibrating break, and with 

discharge rods fitted with horizontal adjustment, Hopson 

or with ball socket adjustment, at the option Srovenro 7 Woowa LEICESTER, 
of the purchaser. 


LLL LILI 


FOR PRICES AND PARTICULARS APPLY TO SPECTROSCOPIC CAMERA. 


st NG. Price £3 3s. complete. 
6 | Invaluable for all Spectroscopic Tests. Handy, 


18 FINCH LANE, LONDON,E.Cc, wth HHORP'S DIFFRACTION PRISM 


Simple, Accurate. 
| Illustrated Descriptive Pamphlet post free. 
| Manufactured solely by Da See Notes in Nature of July 10, 1go2. 
| PENROSE & CO., 109 Farringdon Road, E.C. 
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MACMILLAN & CO”S LATEST LIST, 


NOW COMPLETE IN FOUR VOLUMES. 


THE SCIENTIFIC MEMOIRS OF THOMAS HENRY HUXLEY. 


Edited by Sir M. FOSTER, K.C.B., F.R.S., and Professor E. RAY LANKESTER, F.R.S. In 4 vols. 
With Portraits and Illustrations. Super-royal 8vo, Vol. I. 25s. net. ; Vol. II. 30s. net. ; Vol. III. 30s. net. ; Vol. [\, 
30s. net. 


SECOND EDITION NOW READY. 


THE WITWATERSRAND GOLDFIELDS BANKET AND 


MINING PRACTICE. With an Appendix on the Banket of the Tarkwa Goldfield, West Africa. By S. J. TRUS- 
COTT, Member of the Institute of Mining and Metallurgy, London Mine Manager late South African Republic. = With 
numerous IIlustrations, Diagrams and Maps. Super Royal 8vo. 30s. net. 
MINING JOURNAL,—“ Can be highly recommended to mining engineers and students all over the world, and more 
especially to those connected with mining on the Witwatersrand.” 


INTRODUCTORY CHEMISTRY FOR INTERMEDIATE 


SCHOOLS. By LIONEL M. JONES, B.Sc., A.R.C.Sc. (Lond.), Headmaster of the Municipal Technical Day 
School, Birmingham. Globe 8vo. 2s. 


PRACTICAL EXERCISES IN HEAT, BEING A LABORATORY 


COURSE FOR SCHOOLS OF SCIENCE AND COLLEGES. SUITABLE FOR STUDENTS OF PHYSICS, 
CHEMISTRY AND ENGINEERING. By E. S. A. ROBSON, M.Sc. (Vict.), Lecturer in Physics at the Royal 
Technical Institute, Salford. Globe 8vo. 2s. 6d. 


METALLOGRAPHY: AN INTRODUCTION TO THE STUDY 


OF THE STRUCTURE OF METALS, CHIEFLY BY THE AID OF THE MICROSCOPE. By ARTHUR 

H. HIORNS, Head of Metallurgical Department, Birmingham Municipal Technical School. Globe 8vo. 6s. 
NATURE.—‘* The researches on which Mr. Fliorns has based his book are scattered and highly specialised, and the 
acquirement of a general elementary knowledge of the subject has been a difficult matter for the student. The appearance of 


7 book is, therefore, particularly well timed, and it will be eagerly read by many, who will not be disappointed by what they 
nd. 


APPLIED MECHANICS FOR BEGINNERS. 


By J. DUNCAN, Wh.Ex., A.M.1.M.E., Head of the Department of Civil and Mechanical Engineering at the 
Municipal Technical Institute, West Ham. Globe 8vo. 2s. 6d. 
MECHANICAL WORLD.,—“ The treatment of the subject is, on the whole, very thorough, and is evidently the result of 
much careful thought, especially as to the most forcible methods of inculcating first principles.” 


THE FIRST PRINCIPLES OF RATIO AND PROPORTION 


AND THEIR APPLICATION TO GEOMETRY. By H. W, CROOME SMITH, B.A. Crown 8vo. Sewed, 1°. 
EDUCATIONAL NEWS.—* An interesting and original work, well worthy of close perusal and diligent study.” 


SECOND EDITION NOW READY. 


ELEMENTARY TREATISE ON KINEMATICS & DYNAMICS. 


By Professor JAMES GORDON MACGREGOR, M.A., D.Sc., LL.D., &c. Crown 8vo. 10s. 60. 
GUARDIAN.—“ The general plan of the book calls for no changes from its old form, and it is a splendid testimony to i's 
solid worth that the survey of the elements contained in it has stood the test of experience and still holds good. . . . Well 
deserves the popularity which it seems to have long held where it has been used.” 


MATHEMATICAL TABLES FOR READY REFERENCE. 


Compiled by FRANK CASTLE, M.1.M.E. Crown 8vo. Sewed, 2d. 
NEW AND CHEAPER IMPRESSION NOW READY. 


ROUND THE YEAR. A SERIES OF SHORT NATURE- 


STUDIES. By Professor L. ©. MIALL, F.R.S. Globe 8vo. 35. 6d. 

NATURE.—** It is somewhat rare in these days to find a book, written almost entirely on biological subjects, so happily free 
from the laboratory, and its technicalities and methods. We see Prof. Miall as an observer, and by the very manner of his 
observations showing the amateur and the young mind interested in nature how to observe. . . . In short, this book worthily 
represents its author. A student of the deeper things of nature, he has pleasure, manifest in every page, in presenting to othe's 
the results of general observation, which may awake in them the keenest delight.” 


SECOND EDITION OF VOL. I. NOW READY. 
COTTON SPINNING By WILLIAM SCOTT TAGGART. Vol. I. Including all processes up 
* to the end of Carding. Illustrated. Second Edition, 4s. net. 
TEXTILE MANUFACTURER.—“ We can heartily recommend the volume to everybody interested in the subject 0! 
cotton spinning, and shall welcome the publication of rhe concluding volumes. 
ol. II. Including the processes up to the end of Fly-Frames. Illustrated. 4s. net. . 
Vol. III. Including Theory of Spinning.—Mechanism and Working of the Mule.—The Ring Spinning Frame.—Bobbin 
Frame.—Doubling.—Yarn Preparing Machine.—Mill Planning.—Humidity.—Useful Information.—Appendis. 
—Index. 10s. net. 4 


MACMILLAN AND CO., LIMITED, LONDON, 
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Sale by Auction. 
EGG SALE. 
MR. J. C. STEVENS will Sell by Auction, 


at his Rooms, 38 King Street, Covent Garden, London, W.C., on 
Tuesday, October 2t, at 12.30 o'clock, the Valuable Collection of Eggs 
formed by R. J. UssHer, Esq. ; also another private Collection of about 
200 Lots. 


FIVE NEW PATENT IMPROVEMENTS IN 


DRAWING INSTRUMENTS. 


EXPLANATION FREE ON APPLICATION to the 


61 OLD COMPTON STREET, SOHO, LONDON, W. 
THE TRADE SUPPLIED. Send for Wholesale Trade Price List. 


COLLECTIONS OF 


MINERALS, ROCKS or FOSSILS 


to illustrate the leading Text-books on 
GEOLOGY, PHYSIOGRAPHY and MINERALOGY. 
50 Specimens in Box, 12/6 ; 100 do., 21/+; 200 do., 42/= 
A large Stock of Minerals, Rocks, Fossils and Microscopic Objects 
Sor selection. 
CATALOGUES GRATIS. 
Geologists’ Hammers, Cabinets, Card Trays, Glass-capped Boxes, &c., 
&c., always in stock. 


THOMAS D. RUSSELL, 
78 NEWGATE STREET, LONDON, E.C. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Ameeba, Arcella, Actinosphzrium 
Vorticella, tentor, H ra, Floscularia, Stephanoceros, Melicerta, and many 
other Specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 

The following animals can always be supplied, either living 

or preserved by the best methods :— 


Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, 
onium ; Hormiphora (preserved) ; Leptoplana ; Lineus, Amphiporus ; Nereis, 
Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, Gammarus, 
Ligia Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, Pectens 


Bugula, Crisia, Pedicellina, Holothuria, Asterias, Echinus; Ascidia, Salpa _ 


(preserved), Scyllium, Raia, &c., &c. 
For prices and more detailed lists apply to 
Biological Laboratory, Plymouth. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 


180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Potiery, 
Netsukis China, Lacquers, Gongs, Shells, and other Curios. 


THE DIRECTOR. 


NATURE 
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NEW SYSTEMATIC COLLECTION OF 


335 ROCKS AND THIN SECTIONS, 
according to H. Rosensuscu, “ El te der Gesteinslehre.” 
Il. Aufl, Stuttgart, rgor. 
This collection, A, is an extension of the former one of 250 rocks and thin 
sections ; but there are some changes of importance : firstly, a great number 


| of new and interesting types of rocks have been added or exchanged 
| for others ; secondly, as the “‘ El der G inslehre ” 
| treatise on massive 


are not only a 
rocks but also on the sedimentary and the 
erystalline schists, this collection also contains the most important 
types of these families of rocks. Great care has been taken to select only 
such rocks which clearly show all the characteristics of the type. 

Again, we have also selected out of this collection two smaller ones, 


| Band C, of 250 and 165 specimens respectively. 


sole Makers—ASTON & MANDER, 


The prices are as follows: 
A. 335 specimens of rocks ... ee ove oe 
335 thin sections, in elegant case 
B. 250 specimens of rocks ... evo . 
250 thin sections, in elegant case oo $25 10 
C. 165 specimens of rocks ... ove oe £8 10 
165 thin sections, in elegant case __ ... £10 0 
In the same way as before, to each collection will be added a printed 
description (about 140 pages) of the macroscopical and microscopical 
features of each work, containing also a description of the peeapuntiend 
microscope for the use of students. 
COLLECTIONS OF MINERALS, FOSSILS, METEORITES, 
PURCHASED FOR CASH OR EXCHANGED. 


Dr. F. KRANTZ, 
RHENISH MINERAL OFFICE, BONN-ON-RHINE, GERMANY. 
ESTABLISHED 1833. 


WATKINS & DONCASTER, 


NATURALISTS, 


AND MANUFACTURERS OF 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ EGGS AND SKINS, AND ALL 
BRANCHES OF NATURAL HISTORY. 


SPECIAL SHOW-ROOM FOR CABINETS. 


£19 
£21 0 
£13 10 


ga Our Catalogue (96 pp.) Post free on application. 
N.B.—For Excellence and Superiority of Cabinets and 
Apparatus, references are _ permit to distinguished 
patrons, Museums, Colleges, &c. 


A LARGE STOCK OF :INSECTS, BIRDS’ EGGS 
AND SKINS. 
Birds, Mammals, &c., Preserved and Mounted by First-class Workmen 


true to Nature. 
All Books and Publications on Natural Histery supplied. 


36 STRAND, LONDON, W.C. 


(Five Doors from Charing Cross.) 


TO READERS ABROAD. 


WANTED Butterflies, Moths, Beetles, Flies and other Insects; also 


| Scorpions, Spiders, &c., from Foreign Countries. Full value remitted b 


return mail for specimens sent. N.B.—Pack carefully so that they at | 
us undamaged 


aged. 
Addresses also invited for Sale or Exchange. 


H EYN L BR 0 Dealers in Entomological Specimens, Cabinets, 
"5 Books, Apparatus, Pins, &c., 
tro & 111 STRAND, LONDON, W.C. 
Price Lists on application. Specimens submitted for selection. 


NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers; Editorial 
Communications to the Editor. The telegraphic address of NATURE is “ PHUSIS,” LONDON. 


CHARGES FOR ADVERTISEMENTS. 


*Three Lines in Column 
Per Line after. . . 
One Sixteenth Page . . 
* The first line being in heavy type is charged for as Two Lires. 


One Eighth Page, or Quarter Column 
"Half a Column 

alfa Page, ora Column... . 
Whole Page 


Cheques and Money Orders payable to MACMILLAN & CO., Limited. 
OFFICE: ST. MARTIN’S STREET, LONDON, W.C. 
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TTOWNSON & MERCER] 


DR. HALDANE’S APPARATUS iT 
CARBONIC ACID IN AIR. 


ESTIMATING 
Retail —89 Bishopscate StReET WiTHIN, £.C. WHOLESALE—34 CamomiLe 


PRICE, 
in Mahogany | Scientific Apparatus Manufacturers and Laboratory 
O Catinet | Outfitters to the Home and Colonial Departments o: 
- ecmplete H.M. Government, Scientific Institutions, Colleges, 
— and the various Industries throughout the World. 
= | 


GHADDOGK’S PORCELAIN. BURNER. 


Made entirely of Porcelain, and so is Incorrodible, even in the 
Flue of a Fume Cupboard; is also supplied with an additional 
Chimney for Ignitions, a Flame Spreader, Solid Asbestos Disc, 
and Two Asbestos Rings for Flasks and Beakers, so that with 
this Burner Retort Stands or Tripods are entirely superseded. 


A sample of air can, by means o' 


designed by Dr. J. S. Hatvaneg, F.R.S., 


for the use of Medical Officers of Health, &c. 


Price complete... Q/= each. 
Burner and Chimney __... — 


CHADDOCK’S TONGS. Of Japanned Spring Wire, with 
Rubber-covered V-shaped Jaws. 


this apparatus, be tested on the spot, the whole operation being quite simple. 


This is a small portable apparatus 


No. 1 B for Beakers No. 0-2 
NasB ,, 2-4 
SOLE MAKERS— a! No. 3 D for Dishes, diam. 3-4”... — 3 
C. E. MULLER, ORME & 
148 High Holborn, London, W.C. No. 2 D for Test Tubes and Flasks 4,14" 1/- 
f ds of 700 
bound, quartoyor | ELEGTRIG HEATING APPARATUS 
| In Various Applications. 
M AX KOHL’S } Large Illustrated Catalogue is. 6d. Post Free. 
| (Refunded on First Order.) 
Nature says :—‘‘ Describes appliances for meeting almost every con- 
Celebrated instruments in need om both for domestic and Scientific or Laboratory 


MEASURING INSTRUMENTS and 
ROTECTED RHEOSTATS. 
B. List Post Free on Application. 


THE CHEAPEST DEAD-BEAT INSTRUMENTS OBTAINABLE. 


A N D CH E M I ST RY Ga See Commendatory Notice in NATURE, January 30, page 304. 
9 


Complete Installations and Separate Parts for 
ited Kingd 
focwanded free on application by couteces, RADIOGRAPHY & WIRELESS TELEGRAPHY. 


SCHOOLS and LABORATORIES. Highest References. Everything Novel and Original. 


DAYLIGHT LOADING TWIN LENS GAMERA. 


The Company ean now supply these from stock, having 
completed their back orders. 


AGENTS FO GOERZ ANSCHUTZ CAMERAS. 
SANDERSON CAMERAS. 
FIELD GLASSES by Goerz, Ross, VoIGTLANDER, and ZEIss. 


200-PAGE CATALOGUE FREE ON APPLICATION. 


AMATEURS’ NEGATIVES } Developed, Printed, and Enlarged. 


The STEREOSCOPIC COMPANY, 
106 and 108 REGENT STREET, W.; 54 CHEAPSIDE, E.C. 


Printed by Richarp CLay anv Sous, Limitep, at 7 & 8 Bread Street Hiil, Queen Victoria Street, in the City ct London, and published by MACMI:.LAN 
ani LimiTED, at St. Martin’s Street, London, and THe MacmiLian Company, 66 Fifth Avene. Hew York. October 9 1902 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


“© To the solid ground 
Of Nature trusts the mind which builds for aye.” —WoRDSWORTH. 


No. 1720, VOL. 66] 


THURSDAY, OCTOBER 16, 1902. 


[PRICE SIXPENCE. 


Registered as a Newspaper at the General Post Office.) 


{All Rights are Reserved. 


“NEWTON & CO.’S 


PATENT 


“DEMONSTRATORS” LANTERN, | 
FOR LIMELICHT OR ELECTRIC. | The most simple 


With Prism for Erecting, i and efficient 
and for Vertical Projection. =~ a Single Lantern 
Price £10 10s. LL yet constructed 
8 FLEET ST., selentifie work. 
LONDON. 
THIS SEASON'S 
CATALOGUE OF 


SLIDES, &c. 
POST FREE. 


VERLAG VON GUSTAV FISCHER IN JENA, 


Soeben 


BENEDIKT, MORIZ, Dr. Peof., Das biomechanische 
(neo-vitalistische) Denken in der Medizin und 
in der Biologie. Preis :: Mark 50 Pf. 


ENDERLEIN, GUNTHER, Dr., Eine einseitige Hem- 
mungsbildung bei. Telea lyphemus vom 
ontogenetischen Standpunkt. Ein Beitrag zur 
Kenntniss der Entwicklung der Schmetterlinge. Mit 
3 Tafeln und 4 Textabbildungen. Preis: 2 Mark 50 Pf. 


VON LENHOSSEK, M., Dr.. Prof. Anatomie a. d. 
Univ. Budapest. Das Problem én geschlechts- 
bestimmenden Ursachen. Mit 2 Textabbildungen. 
Preis : 2 Mark. 


ROSA, DANIEL, Prof. d. Zoologie, a. d. K. Universitat 
odena. Die progressive Reduktion der 
Variabilitat und ihre Beziehungen zum 
Aussterben und zur Entstehung der Arten. 
Aus. dem_ Italienischen iibersetzt von Dr. Heinrich 
Bosshard, Prof. a.d. Kantonschule in Ziirich. Preis : 

2 Mk. 50 Pf. 


ICROSCOPE. 


With Eye-piece inch, inch 
Object - ee in Mahogany 


£5 12s. 6d. 


Double Nose-piece, 9/- extra. 
Substage, 14/6 extra. 


DR. & J. BECK. Ltd., 
68 CORNHILL, 


LONDON. 


SPECTACLES 
ELECTRIC LIGHT, INCANDESCENT GAS, 


And other ihuminante. 


NE GRETTI & ZAMBRA’S 
THERMOSCOPIC LENSES 


Protect the Eyes from Glare,’ and 
RENDER THE LIGHT SOFT AND COOL. 
‘ Nand Z.'s SPORTING SPECTACLES, close-fitting and: having extra 
| large lenses, are the best for Billiards, Riding, &c. 
‘ilustrated Price Lists Free by Post to all parts of the World. 
Motorists’ AND OTHER Eye PRoTEcTORS AND FACE SCREENS. _ 


NEGRETTI AND ZAMBRA,. 
38 HOLBORN VIADUCT, E.C. 


BRANCHES: 46 CORNHILL; 122 REGENT STREET. 
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‘THE DAVY-FARADAY 
RESEARCH LABORATORY 


OF THE 


ROYAL INSTITUTION. 


DIRECTORS: 
The Right- Elon. LORD RAYLEIGH, M.A., D.C.L., 
LL.D., Sc.D., F.R.S. 
Professor DEWAR, M.A., LL.D., D.Sc., F.R.S. 


SUPERINTENDENT OF THE LABORATORY : 
Dr. ALEXANDER SCOTT, M.A., D.Sc., F.R.S. 


This Laboratory was founded by Dr. Ludwig Mond, F.R.S., 
as a Memorial of Davy and Faraday, for the purpose of pro- 
moting, by original research, the development and extension of 
‘Chemical and Physical Science. 


Michaelmas Term.—Monday, October 6, to Saturday, December 13. 
Lent Term.—Monday, January 5, to Saturday, April 4. 
Easter Term.—Monday, April 27, to Saturday, July 25. 


Full Information and Forms of Application can be had from the 
Assistant Secretary, Royal Institution, Albemarle Street, 


To prevent delay Candidates ought to send in their eieiion for 
admission during the course of the Term preceding that in which they wish 
to enter. 


SWINEY LECTURES ON GEOLOGY. 


UNDER THE DIRECTION OF THE TRUSTEES oF THE 
BRITISH MUSEUM. 


A Course of Twelve Lectures on ‘‘ Our Soomeey in some of its Geological 
Aspects ” will be delivered by John S. Flett, M.A., D.Sc., F.R.S.E., in the 
‘Lecture Theatre of the Victoria and Albert Museum, South Kensington (by 

rmission of the Board of Education), on Mondays, ew ag and 
Fridays at 5 p.m., beginning Monday, November 3, and ending Friday, 
November 28. Each Lecture will be illustrated by means of Lantern Slides 
and Limelight. 

Admission to the Course, free. Entrance by Exhibition Road, through 
the Royal College of Science. 

By order of the Trustees, 
E. RAY LANKESTER, Director. 

British Museum (Natural History), Cromwell Road, London, S.W. 


BIRKBECK INSTITUTION, 


BREAMS BUILDINGS, CHANCERY LANE, E.C. 


Day and Evening Courses of Study (Lectures and Laboratory work) 
are held in the following Science 


Chemistry ose «. J. E. Mackenzie, Ph.D., D.Sc. 
Physics ... ono ALBERT GRIFFITHS, 
Mathematics om «. E. H. Smart, M.A. 

Botany ... A. B. Renpie, M.A., D.Sc. 
Zoology «. H. W. UntTuank, B.A., B.Sc. 


Geology and Mineralogy -» Gso. F. Harris, F.G.S. 


} Geo. Patcuin, A.R.S.M. 


The Science Courses include practical work in gg ry T abora- 
tories, and provide for the requirements of the UNIVERSITY of 
LONDON DEGREES. 


in Modern Languages—French, German, Spanish, Russian, 
talian. 


Evening Classes are also held in Biology, Physiology, Practical Geometry, 
Machine Construction, Steam and Applied Mechanics, Building Con. 
struction, Land and Quantity Surveying, and Estimating. 

Courses for Conjoint Board, Dental and Pharmaceutical Exams. 

Further information on application to the PrinciPAL. 


CITY OF LONDON COLLEGE. 


WHITE ST., MOORFIELDS, E.C. 
(Near Moorgate Street and Liverpool Street Stations.) 
PrincipAL: SIDNEY HUMPHREYS, B.A., LL.B. 


FIFTY-FIFTH SESSION, 1902-3, 
EVENING CLASSES in ALL BRANCHES of SCIENCE 


at almost nominal fees. : 

Well-equipped LABORATORIES for Practical Work in 
CHEMISTRY, BIOLOGY, PHYSIOLOGY, BOTANY, 
GEOLOGY, and all branches of PHYSICS. 

Special Classes for London University, Conjoint Board and 
other examinations. Classes are also held in all Commercial 
Subjects, in Languages, Literature and Art. All Classes are 
open to both sexes. Library, Reading and Coffee Rooms open 
to members. Numerous valuable prizes awarded annually. 

Prospectuses, and all other information, gratis on application. 


DAVID SAVAGE, Secretary. 


BALLIOL COLLEGE, CHRIST 
CHURCH, AND TRINITY COLLEGE, 
OXFORD. 


NATURAL SCIENCE SCHOLARSHIPS AND EXHIBITIONS. 


A Combined Examination for Natural Science Scholarships and Exhibi- 
‘tions will be held by the above Colleges, beginning on TUESDAY, 
DECEMBER 2, 1902. 

Three Scholarships and two Exhibitions will be offered ; with one ex- 
‘ception the value of these endowments will be £80 a year. 

The Subjects for Examination will be Physics, Chemistry, and Biology. 
Candidates will not be expected to offer themselves in more than two of 
these. 

Particulars may be obtained by application to 


Trinity College, Oxford. D. H. NAGEL. 


COMMERCIAL EDUCATION. 


The SOCIETY OF ARTS Examinations in Commercial Knowledge, 
and in the Theory of Music, will be held on Monday, March 30, 1903, and 
the four following days. 

There are now 315 centres in the United Kingdom, at any of which 
Candidates can be examined. In 1902 there were over 13,000 candidates. 

The subjects include Shorthand, Book-keeping, Type-writing, Arithmetic, 
Précis-writing, Commercial Geography, Economics, and Modern Languages. 
Certificates are given in two Grades. 

Viva-voce Examinations in Modern Languages are held at various dates. 

An Examination in Practical Music will be held in London in June. 

A general syllabus of the Examinations will be sent post-free to any 
applicant. 

The ee for 1903 contains the papers set in 1902, and the 
Examiners’ Reports; also a list of the centres. It can be obtained, price 
3@., from the Secretary, Sir Henry Trueman Wood, Society of Arts, 
Adelphi, London, W.C. 


ADVERTISER would be glad to hear of 


opportunity of sharing Nature, or iJotsiog a club for the circulation of 
scientific journals. Apply, No. 5, 


ATURE Office. 


BALSHAW’S SCHOOL FOUNDATION. 


The Governors propose to establish in lieu of the existing Separate Boys’ 
and Girls’ Schools at Leyland, near Preston, a Mixed Secondary School 
under the Board of Education, and to appoint a HEADMASTER thereof. 
He must be a Graduate of some University in the United Kingdom, or 
have such other qualification or test of his attainments as may be approved 
by the Governors, and must be a member of the Church of England. 

He will be required tocommence his duties in January next, and will be 
paid a fixed salary of £100 a year, and a Capitation Fee of not less than £2 
nor more than £3; with residence and garden free. 

He may take Boosters, and with the approval of the Governors appoint 
Assistant Teachers, whose salaries will be paid by the Governors. 

Applications, with not more than five testimonials and three references, 

ould be sent to the undersigned not later than November 1 next. 


THOMAS DODD, 
Clerk to the Governors 


AYNSOME AGRICULTURAL STATION, 


GRANGE-OVER-SANDS, LANCS. 


WANTED, an ASSISTANT BOCTANIST and SEED ANALYST for 
Seed-Testing Laboratory at above Station. 

It is essential that the Assistant should have had previous experience in 
Agricultural Seeds and the methods of a Continental Seed-Control Station, 
as well as a fair knowledge of Agricultural Botany. 

For particulars of duties and salary, apply to the DirecTors. 


TECHNICAL COLLEGE, 


HUDDERSFIELD. 


Principal—S. G. RAWSON, D.Sc. 


The ASSISTANTSHIP in CHEMISTRY is vacant. Salary, £70. 
Applications to be sent in not later than October 27. 
Statement of duties and full particulars upon application to 


THOS. THORP, 
Secretary. 


47 Lune Street, Preston. 
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BRADFORD MUNICIPAL TECHNICAL 
COLLEGE. 
DEPARTMENT OF CHEMISTRY AND DYEING. 
LECTURESHIP IN PHYSICS. 

Applications are desired for the above Appointment, to which a salary of 
£200 per annum is attached. ] 

Particulars of duties, &c., may be had of the undersigned, to whom 
applications must be sent not later than October 2r. 

JOHN NUTTER, 
Secretary. 


CHESHIRE COUNTY COUNCIL. 


WANTED, a Principal for the Agricultural and Horticultural School, 
Holmes Chapel, to commence duties in January next. ‘There are fifty-one 
Students, all resident, and varying in age from fifteen years upwards. He 
must have had experience in similar work, and be a firm disciplinarian. 
Salary, £300 per annum, with rooms, in the school, and board. 

Applications. accompanied by three recent testimonials, to be sent to 
R. P. Warp, Organising Secretary's Office, Crewe, on or before November 5, 


| COACHING. 


CHEMISTRY, PHYSICS, BOTANY, GEOLOGY and PHYSIOLOGY 
for MEDICAL, UNIVERSITY and other EXAMINATIONS. 


For particulars to R. C. T. EVANS, 
Science Laboratories, 
9 Heathcote Street, Gray's Inn Road, W.C. 


J. BACKHOUSE & SON, Lt. 


(SCIENTIFIC DEPARTMENT.) 


Large and fomy reliable Stocks of BOTANICAL MATERIAL 
FOR CLASS-WORK, &c., &c. Fresh, or carefully preserved. 

Fortnightly consignments of TROPICAL and other SPECIMENS. 
New Laboratories available for Research. Inspection invited. ices 
moderate. Lists and further information gra/is. 


DARTON’S LATEST 
IMPROVED SELF-RECORDING 
BAROGRAPH. 

FITTED WITH ENGLISH LEVER MOVEMENT, £6 
Can be obtained through all Opticians, or of 
the Makers, 


PARTON co., 


LERKENWELL OpTiIcAL Works, 
142 ST. JOHN’S ST., LONDON. 


a@- Fully Illustrated List of Meteorological Instruments 
(including above) Post Free, also List of Electrical Novelties. 


SECOND-HAND 
MICROSCOPES AND TELESCOPES. 


HISTOLOGISTS’ MICROSCOPES, £2 15s. and upwards. 
BACTERIOLOGISTS’ MICROSCOPES, £10 and upwards. 
By the leading Makers, 
STUDENTS’ TELESCOPES, £2 15s.and £4 10s., by the leading Makers. 
COOKE 6-inch EQUATORIAL and CLOCK, £120. 


Lists on application. Instruments Bought, Sold or Exchanged. 


A. CLARESON & CoO., 
28 BARTLETT'S BUILDINGS, HOLBORN CIRCUS, and 338 HIGH 
HOLBORN, LONDON. 


a ABLOI D BRAND 
PAOTOGRAPAIC 
CAEMICALS 


| 
° 
a 
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BURROUGHS WELLCOME & Ca. 


SNOW HILL BUILDINGS, LONDON, E.C. 


MERCK’ 


REAGENTS & CHEMICALS 


For ANALYTICAL, MICROSCOPIC, BACTERIOLOGICAL and 
PHOTOGRAPHIC PURPOSES, are the 


STANDARDS OF PURITY, RELIABILITY 
AND GENERAL EXCELLENCE. 


| To be had through the regular Trade Channels, or Wholesale 


from 


E. MERCK, 16 Jewry St., LONDON, E.C. 


Head Office and Works: DARMSTADT, GERMANY. 


ANY PHOTOGRAPHER CAN TAKE 


PHOTOGRAPHS IN COLOURS 


SIMPLE. 


By the Sanger Shepherd Process of Natural Colour Photography. 


EASY TO WORK. 


ALL MATERIALS SUPPLIED READY FOR USE. 


SETS OF COLOUR FILTERS FROM 165s. 


COMPLETE OUTFITS, 25s., £2 10s., £8 14s. 


The only process which has proved a practical success in the hands of the amateur. 
i= Write for new Booklets, post free to or of ‘‘Nature,” or call and see results amateurs have produced 
ur process. ' 


M Scientific A , d Stands, Rotating S. 
SAN GER SHEPHERD & co., and Colown Speed ming 


Factory anp Orrices—5, 6, & 7 GRAY’S INN PASSAGE, RED LION STREET, HOLBORN, LONDON, W.C. 


RELIABLE. 
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COERZ 
DOUBLE 
ANASTIGMATS 


The finest of Photographic 
Lenses, suit every requirement of the 
scientific photographer. 


For definition and covering 
power these lenses are 
unexcelled. 


GOERZ 
DOUBLE ANASTIGMATS 


are made in several different series varying in 
rapidity from F. 4.5 to F. 22. 
OBTAINABLE OF EVERY GOOD PHOTOGRAPHIC DEALER. 


Particulars free on application, if ‘‘Nature”’ is 
mentioned, to 


C. P. GOERZ, 


Series 1 B.F. 4.5 to 


F. 


JUST PUBLISHED. 


COAL-FIELDS OF SCOTLAND 


By ROBERT W. DRON, Assoc.M.I.C.E., M.I.M.E. 


376 pp., with MAps and ILLUsTRATIONS. Demy 8vo, cloth. 


Price 155. net. 


NEW AND CHEAPER EDITION. 


In SIXTEEN MONTHLY PARTS, 1s. 6d. each net. 


NATURAL HISTORY or PLANTS 


Their Forms, Growth, Reproduction, and 
Distribution. 


From the German of the late 


ANTON KERNER VON MARILAUN 


(Professor of Botany in the University of Vienna). 
By F. W. OLIVER, M.A., D.Sc. 
(Quain Professor of Botany in University College, London). 
With 2000 ILLUSTRATIONS. 


ILLUSTRATED PROSPECTUS post free on application. 


LONDON: 


BLACKIE & SON, Ltd.,50 OLD BAILEY, E.c. 


SCOTTISH PROVIDENT 
INSTITUTION. 


[IN this SOCIETY are combined the ADVANTAGEs of 


Mutual Assurance win Moderate Premiums. 


The Preriurns are so moderate that at most ages an 
Assurance of £1,200 or £1,250 may generally be secured 
Jrom the first fox the same yearly payment which would elsewhere 
assure (with profits) 41,000 only. 

The Whole Surplus goes to the Policyholders on 
a system at once safe and equitable, no share being given to those by 
whose early death there is a doss. 

Surplus at igor Investigation, 61,581,000. 

Ower 60 per cent. of the Members who died during 
the Septennium were entitled to Bomuses which, mot- 
writhstanding that the Premiums 
dado mot as a rule exceed the non- 
profit rates of other Offices, were, on the 
average, equal to am addition of ower 50 per 
cere. to the Original Assurances. 

Particulars may be had of a Scheme, combining Endowment and 
Limited Payment Assurance, forming a 


PENSION FOR ADVANCED ACE AND A PROVISION AT DEATH. 
PROSPECTUSES, with full information, sent on application. 


Accumulated Funds exceed £12,000,000. 


Heap Orrice: 6 St. ANDREW SQUARE, EDINBURGH. 
LONDON OFFICE: 17 KING WILLIAM STREET, E.C. 
West END BRANCH: 17 PaLt MALL, S.W. 


REYNOLDS & BRANSON, Lio, 


LABORATORY OUTFITTERS. 


Sole Authorized Makers of the 


SCIENCE LANTERN 


of Slides and Apparatus. 


1902 UNIVERSAL MODEL (Patent). 


acks in Case 21” x 8” x 12”. 


A new Model introduced to meet requirements of all demonstrators. 
Many novel advantages. Open front stage and adjustable table for tall 
apparatus. Prisms silvered or plain. Selected optical parts. Suitable 


for Arc, Lime Light, Acetylene, &c. 


Price complete, as illustrated, £29 9s. 
1tg0r MODEL, as formerly advertised, and with one prism, £8 


Tllustrated Catalogue of Physical and Chemical Apparatus, 350 pp. and 


1200 /ilustrations, free to Principals, Teachers, &c. 
Special Designs made to instructions in our own workshop. 


14 COMMERCIAL STREET, LEEDS. 


STROUD & RENDALL 


for Vertical and Horizontal Projection 
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AN IMPORTANT NEW INSTRUMENT, THE HIGHEST VACUUM 


RECTIFIER FOR CHARGING 
ACCUMULATORS FROM ANY ED. 
ALTERNATING CURRENT. 


Induction Coils direct from 


charging current. 


THREE SIZES. 
PRICES FROM £4 5 O 


(1) 10 amperes 
do 
(3) For working 
Alternating Current Mains. 


(2) 15 


APPLY FOR FULL PARTICULAR: OF THE 


ISENTHAL & Co.,  GERYK” Pumps 10 
85 MORTIMER STREET, LONDON, W. Pulsometer Engineering C212 


Contractors to the Admiralty, War, India, and Colonial Offices, &c. Nine Elms Ironworks. Reading. 
N EW PATTE RN AWARDED 9 MEDALS AT THE PARIS EXHIBITION 1900. 


8. 9 & 10 HATTON GARDEN, LONDON, 
SCIENTIFIC INSTRUMENT MAKER 


GALVANOMETER | war orice, wos orice, 


FOR LOW RESISTANCE TESTING. WHOLESALE MANUFACTURER 
idiaiiiiiiaaaies Meteorological and Scientific Instruments 


Advantages over the Potentiometer and the Kelvin OF 


Bridge— STANDARD MERCURIAL BAROMETERS, 
STANDARD ANEROID BAROMETERS, 
STANDARD THERMOMETERS of every KIND, 
PUMPS BOTH FOR VACUUM & PRESSURE, 


Air Meters, Anemometers, Boiling Point Apparatus, 
Burettes, CATHETOMETERS, Clinometers, Drawing 
instruments, Eudiometers, Gas, Steam and Water 
Gauges, Hydrometers, MICROSCOPES, Piane 
Tables, POLARIMETERS, Pyrometers, RANGE 
FINDERS, SEXTANTS, Spectroscopes, 
meters, Sunshine Recorders, THEODOLITES, Wind 
Vanes, &c., &c., &c. 
Catalogues Post Free. (State which required.) 


ANY KIND OF SCIENTIFIC INSTRUMENT 
MADE ORDER. 
Prompt Attention to all Orders and Inquiries. 


pa Exceptional Terms to Colleges, Institutions, &c. 
Quotations submitted for Laboratory Outfits or Single 
Instruments. 


THERMOMETERS FOR STUDENT WORK A SPECIALITY. 


Much simpler to work. 


Accuracy limited only by that of the Standards 
employed. 


Prime cost. 


Price complete, with Circular Slide Wire and Keys, £14 4s. 


(See Proceedings of Inst. of E.E., Vol. XXX., No. 151, 
Page 908.) 


NALDER BROS. & CO., 


12 CARTERET STREET, QUEEN ANNE’S GATE, 
WESTMINSTER, LONDON, S.W. . 
(Late 16 Rep Lion Street, CLERKENWELL.) 
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FREDK. JACKSON & Go. 


(Late MOTTERSHEAD & CO,), 


14 CROSS STREET, MANCHESTER 


Goods Entrance: 10 Half-Moon Street. 


LABORATORY FURNISHERS, 


Importers, Manufacturers, and Dealers ia? 
CHEMICAL AND PHYSICAL 
APPARATUS 


Of every Description. 
Fine Chemicals, Volumetric Solutions, 
Plain and Stoppered Bottles, 


AND EVERY LABORATORY REQUIREMENT. 
Illustrated Catalogue of Apparatus, with Price 
List of Chemicals, free on application. 
Telegraphic Address—“* APPARATUS, MANCHESTER.” 
Telephone Number—2238. 


TO SCIENCE LECTURERS. 
HUGHES’ PHOTO-ROTOSCOPE CINEMATOGRAPHS. 


THE MOST PERFECT. 
No Flickering. Superb Mechanism. Price £27 7 0. 


Apparatus for estimation of su!phur in spent oxide. 


ww. G PVE & Co., 
GRANTA WORKS, MILL LANE, CAMBRIDGE. 
MAKERS OF ALL KINDS OF PHYSICAL, PHYSIOLOGICAL 
AND OTHER SCIENTIFIC APPARATUS. 


Price £4 4s. 


Tuning Fork Stand for electric- 
ally maintaining Vibrations of any 
standard-sized Fork. Will work 
in Vertical or Horizontal Position. 

Forks to fit above Stands, 50, 
100 or 200 V.D. approx., £2 each. 
Definitely calibrated, 50% extra. 


Accurately Ruled Sectional Paper 
in tenths of an inch and _ milli- 
metres, from 1/- per quire. 


eae The Moto-Phote Camera for taking the Pictures. Professors, Science Teachers and others 
Me Illustrated Lists, 2d. requiring substantially made reliable ap- 
Pare it See Mr. Hucues’ PATENT COMBINATION OPTICAL LANTERN, paratus at moderate prices should write, 


&c. Miniature Triple Lantern constructed for B. J. MALDEN, Esa; $ great 
success. New Sutenon Microscope. Science Lanterns for Class De- 
monstration. Magnificent Results. Docwra Triple, Prize Medals, Highest 
Award. Supplied to the Royal Polytechnic Institution, Dr. H. Gratran 
Guinness, &c. Patent Pamphengo Science Lanterns. The Universal 
Lantern + ‘inch Condensers, 4-wick Lamp, Portrait Combination front 
Lenses, 18s. 6d., Marvellous value. Science Lecture Sets, Novelties. 
The Lantern Keleidoscope. Cheapest Lantern Outfits in the World. 


stating their wants; we shall be pleased 
to quote you. 


LARGE STOCK. 
QUICK DELIVERY. 


SuippinG ORDERS FILLED WITH 
PROMPTITUDE. 


Grandly Illustrated Catalogue, over 180 choice Engravings, 6d. ; 
Postage, 4d. Small Illustrated Catalogue, roo pages, free, sd. List of 
60,000 Slides and 300 Lecture Sets, Ceenee Subjects. Views, &c., 6d; 
Postage, 2d. Pamphlets Free. C. HUGHES, SPECIALIST, 
Brewster House, 82 Mortimer Road, Kinestocd, N. 


Special apparatus for Research Work made to cu ” requi by 
experienced workmen. 


INSPECTION INVITED. PRICE LISTS FREE. 


"OPTIMUS. “= 
CAMERAS, 
LENSES, 
AND HIGH-CLASS 
PHOTO APPARATUS 


Of every description. 
CATALOGUE POST FREE. 


PERKEN, SON & CO., es LONDON. 
& PEAK 


(BY APPOINTMENT TO THE ROYAL INSTITUTION 
OF GREAT BRITAIN.) 


WAVE MOTION. 


Makers of the new Apparatus illustrating Wave Motion, 
designed and used by Dr. J. A. FLEMING in the 
Christmas Lectures at the Royal Institution. 


READING MICROSCOPES, RESISTANCE COILS,7&c. 
56 ‘CHARIN G CROSS ROAD, LONDON, W.C. 
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SIXTY DAY WEST INDIAN CRUISE, on 
S.S. Argonaut, tonnage 3273, horse-power 4000, 
organised by Dr, LUNN and Mr. C, PeRowné, leaving Cardiff 
November 27. é 


£4 


£21 PALESTINE AND EGYPT CRUISE, including 
2nd Class Return Ticket London, Calais, Marseilles, 

and 26 Days’ Cruise. 

£6 TOUR to EGYPT and the NILE. Extensions to | 


PHILAE, ASWAN, BERBER, ATBARA, OM- 
DURMAN and KHARTOM if desired. 


WORLD’S TOUR, accompanied by Mr. F. H. Lowe, for 
his Third Annual-Round the World Tour. 


Full particulars of foregoing from SECRETARY, 5 Endsleigh 
Gardens, London, N.W. 


Phcenix Assurance Co., Ltd. 


-PHGNIX FIRE OFFICE. 


9 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
ESTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SHCURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBHRAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 

LOSSES PAID OVER £25,000,000. 


ESTABLISHED 1861. 


BIRKBECK BANK. 


Southampton Buildings, Chancery Lane, London. 
3 jo 


DEPOSIT ACCOUNTS lo 
repayable on demand. 3 / oO 
The BIRKBECK ALMANACK, with full particulars, post free. 
C. A. RAVENSCROFT, Managing Director. 


Sale by Auction. 
EGG SALE: 
MR. J. C. STEVENS will Sell by Auction, 


at his Rooms, 38 King Street, Covent Garden, London, W.C., on 
Tuesday, October 21, at 12.30 o'clock, the Valuable Collection of Eggs 
formed by R. J. Ussuer, Esq. ; also another private Collection of about 


WATKINS & DONCASTER, 


NATURALISTS, 

. AND MANUFACTURERS OF 
CABINETS AND. APPARATUS 
FOR ENTOMOLOGY, BIRDS’ EGGS AND SKINS, AND ALL 
BRANCHES OF NATURAL HISTORY. 


SPECIAL SHOW-ROOM FOR CABINETS. 


. per Our Catalogue (96 pp.) Post free on application. 
N.B.—For Excellence and Supertertty of Cabinets and 
Apparatus, references are _ permit to distinguished 
patrons, Museums, Colleges, &c. 
A LARGE STOCK OF INSECTS, BIRDS’ EGGS 
AND SKINS. 


Birds, Mammals, &c., Preserved and Mounted by First-class Workmen 
true to Nature. 
All Books and Publications on Natural Histcry supplied, 


36 STRAND, LONOON, W.C. 


(Five Doors from Charing Cross.) 


COLLECTIONS OF 


MINERALS, ROCKS or FOSSILS 

to illustrate the leading Text-books on 
GEOLOGY, PHYSIOGRAPHY and MINERALOGY. 
50 Specimens in Box, 12/6 ; 100 do., 21/-; 200 do., 42/- 
A large Stock of Minerals, Rocks, Fossils and Microscopic Objects 
CATALOGUES GRATIS. 
Geologists’ Hammers, Cabinets, Card Trays, Glass-capped Boxes, &c., 
&c., always in stock. 

THOMAS D. RUSSELL, 

78 NEWGATE STREET, LONDON, E.C. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, S Desmids, Diatoms, Amoeba, Arcella, Actinosphzeri 
other Specimens of i 
pomatia, 
THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 

The followi imals can al i : 


(preserved); Leptoplana’ Lineas, Am porus ; 


ELECTROLYTIC INTERRUPTER, 


FOR USE ON MAINS. 


The advantages of this form over others are :— 
i. Absence of platinum, therefore 
saving of expense. 
2. Complete control of current by 
simply raising or lowering glass plug. 


A. C. COSSOR, 54 Farringdon Road, E.C. 


(Contractor to H.M. GovernmenT). 


Minerals, Rocks, Fossils, Metallic Ores, Rough Precious Stones, &c. 


Collections of above for Prospectors, Mining Engineers, 
Technical Schools, and for Private Study. 


MINERALS FOR ALL PURPOSES. ROGKS FROM NUMEROUS LOCALITIES. FOSSILS 
FROM ALL BRITISH FORMATIONS. 
ROCK SECTIONS :— 


ALL LISTS FREE OF 


JAMES R. GREGORY & CO.,, 
MINERALOGISTS, &c., 
To Science & Art Department, British, Indian, & Colonial Museums, & <. 
Office and Stores ;— 


1 KELSO PLACE, STANFORD RD., KENSINGTON, W. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Potte 
Netsukis China, Lacquers, Gongs, Shells, and other Curios.” 


With 30 Original Illustrations. Price as. 6d. 
The HYGIENE of the MOUTH. 
A Guide to the Prevention and Control of Dental Diseases. 
By R. DENISON PEDLEY, L.D.S. Eng. F.R.C.S. Ed. 
Dental Surgeon to the Evelina Hospital, Southwark. 


BY THE SAME AUTHOR. 
The DISEASES of CHILDREN’S TEETH. 
Well Illustrated. Price 7s. 6d. 
SEGG & CO., 289 and 291 Regent Street, London, W. 
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Precious Stones, Meteorites, Rare Minerals, Blowpipe Oases, Glais 4 
Top Boxes, Geological Apparatus, Oabinets, Card Trays, Lantern i 
Slides of Rock Sections. o 
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Ligia Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, Pectens f 
Bugula, Crista, Pedicelliia, Holothuria, Asterias, Echious ; Ascidia, Salpa 
(preserved), Scyllium, Raia, &c., &c. ee 
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ATWOoop. MACHINE. (Patent). 
OUR ORIGINAL PATTERN GREATLY IMPROVED. ~ - 
New Release (Patent), Dropping Platform done ‘away with, Aluminium} Wheel,’ Agate Bearings, Extra - “Weights. This 
machine is now a practical Instrument, and with each a Certificate is given, together with a Pamphlet of Experiments. 
PRICE COMPLETE £4 15s.. NET. 


PHILIP HARRIS & CO., Lim, BIRMINGHAM and DUBLIN. 
WATSON’S NEW MICROSCOPE, 
The “HOLOS” FRAM. 


COMPREHENSIVE... EFFICIENT. LOW PRICE. 


The celebrated Fram Microscope, with the addition of comapane Mechanical Stage and Compound Substage. 
Finest workmanship. Price with one Eyepiece, 


Ser F 41.—HOLOS FRAM Stand, with two Ryepioces, 1 in., and 1/6 in., Objectives, Abbe Illuminator with Iris 
diaphragm, and Mahogany Case, £12 6s. 
TWO SPEED FINE ADJUSTMENTS. 
THE MALBS-WATSON. An entirely new double lever device (patented). 
THE SPINDLE MILLED HEAD. The’simplest and cheapest pattern, 


For particulars of the above, also for descriptions of the latest and best Condensers, Objectives, 
Eyepieces and Accessories for the Microscope, send for Catalogue No. 2, post free on application. 
Watson's Catalogue of Objects for the Microscope (No. 3) is the most complete 
in the world, post free on appli cation. 


W. WATSON & SONS (2scad/ished 1837), 313 HICH HOLBORN, LONDON, W.C. 


Branches: 16 Forrest Roap, EpinBurRGu. And 8 Swanston Street, idedibewnn, Australia. 
Opticians to H.M. Government. 


GROSSILEY Gas ENGINZzES. 


GREAT REDUCTION. 
IN GAS 
CONSUMED. 
Represents J type in Oil or + Crossley’s Portable Oil Engine 


Gas, giving about received the FIRST PRIZE 


14 effective horse power.) | Show, Carcht, al 


RECENTLY 
REMODELLED. 


Immediate delivery for Stock = ENGINES DELIVERED.— Up to 


Sizes of Engines. ail Ve = a the end of 1901, 42,873 engines 
have been delivered, representing 
695,969 B.HP. 


BROS., OPENSHAW, MANCHESTER. 


THE ~NEW NATURALISTS'” CAMERA. 


(PATENT.) Reflex for or 
J Telephoto. Lenses. 
ILLUSTRATED PROSPECTUS FREE. 


OALLMEVER 


J. H. DALLMEYER, Ltd., 25 Newman St., LONDON, Ww 


Printed by Kicnarp Cay anv Sons, LimrrEp, at 4 & 8 Bread Street Hill, Queen Victoria Street, in the London, and published by MacmILLam 
at St. Martin's Sueet, London, W.C., anc THe MacMILLAN Comrany, 66 Fifth Vork.—Tuuxsoay, October 16, 
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‘© To the solid ground 
Of Nature trusts the mind which builds for aye.” —WORDSWORTH. 


No. 1721, VOL. 66] 


THURSDAY, OCTOBER 23, 1902. 


[PRICE SIXPENCE. 


Registered as a Newspaper at the General Post Office.) 


{All Rights are Reserved. 


NEWT N & CO.’S 
N LONG-RANGE 
ELECTRIC 
LANTERN. 


Single Long-range , brass front with -in. condensers, and 
extra large front lenses 3 in. Comp with the “‘ New 
Universal” Hand-feed Arc Scop in case, £22. 


" ‘This Lantern is as efficient as any we can make for showing slides in large 
halls where electric current is available. 


3 FLEET STREET, LONDON. 


THE HIGH GLASS LENS. 


Steinheil Orthostigmat © 


FULL CATALOGUES FREE 


FROM THE MANUFACTURERS. 


R. & J. BECK, LTD., 


68 CORNHILL, LONDON, 


SPECTROSCOPES, 
POLARISCOPES, 
SACCHARIMETERS. 
‘APPARATUS AND OBJECTS FOR 


POLARISED LIGHT) 
DIFFRACTION. 
JOHN J. GRIFFIN & SONS, Lro, 


20-26 SARDINIA: STREET, LINCOLN’S INN FIELDS, 
LONDON, W.C. 


SPECTACLES 
ELECTRIC LIGHT, INCANDESCENT GAS, 


And other Powerful Illuminants. 


NEGRETTI & ZAMBRA’S 


THERMOSCOPIC LENSES 


the Eyes from Glare, and 
RENDER LIGHT SOFT AND COOL, 
N. and Z.'’s SPORTING SPECTACLES, ce fitting: and: having extra 
large lenses, are the best for Billiards, Riding, & 
liustrated Price Lists Free by Post to ail. parts’ o the World. 
Mororists’ AND OTHER Eve Prorectors AND Face’ 


NEGRETTI ano’ ZAMBRA, 
38 HOLBORN VIADUCT, E.C. 


BRANCHES: 46 CORNHILL; 122 REGENT 
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UNIVERSITY OF WALES. 


MATRICULATION EXAMINATION, 1903. 
The University Court will shortly appoint MATRICULATION 
EXAMINERS as follows :-— 
Subjects. 
— Language and the 
of 
Wales 


Present Examiners. 
A. S. Napier, M.A., Litt.D., 


J. K. Laughton, M.A. 
Maj A. MacMahon, R.A., D.Sc., 


B. Mathews, M.A., F.R.S. 
{ E. S. Shuckburgh, M. ‘A. 
E. Seymer M.A. 
ee W. E. Jordan, M.A 
{* Professor John Rhys, M.A., Litt.D., 


LL. 
H. E. Berthon, M.A. 
Bailey Saunders, M.A. 
W. C. D. Whetham, M.A., F.R.S. 
F. D. Chattaway, M.A., D.Sc., “Ph.D, 
* Professor J. Reynolds Green, Sc.D, 
F.R 


Mathematics ... 


Latin ... 

Greek .. 

Weish ... 

French... 

Germau 

Dynamics 

Chemistry 

Botany... 

The Examiners whose names are marked with an * have served for the 
full period of five years. 

Particulars will be given by the Registrar of the University, Brecon, to 
whom applications must be sent on or before November 20, 1902. 

[VOR JAMES, 
Registrar of the University of Wales, Brecon. 
October, 1902. 


SWINEY LECTURES ON GEOLOGY. 


UNDER THE DIRECTION OF THE TRUSTEES oF THE 
BRITISH MUSEUM. 


A Course of Twelve Lectures on ‘‘ Our Scenery in some of its Geological 
Aspects ” will be delivered by John S. Flett, M.A., D.Sc., F.R.S.E., in the 


SWINDON AND NORTH WILTS 


TECHNICAL SCHOOL. 
Principal—H. B. KNOWLES, M.A. (Oxon.) 
pene ——_ invite applications for the post of Chief Lecturer in 
Cc ing salary, £175 perannum. Both Workshop and 
ritxperience are essential. 
Forms ny 
may be obtained from t 


Serres, © which must be returned not later than November ;, 
e 


S. PROTHEROE, Secretary. 
Technical School, Swindon, October 17, 1902. 


undersi, 


DEPARTMENT,OF AGRICULTURE AND TECHNICAL 
INSTRUCTION FOR IRELAND. 


ROYAL COLLEGE OF SCIENCE FOR 
IRELAND. 


Applications are invited for the post of Temporary Demonstrator in 
‘oology from November 3 until March 28th; Salary, £3 per week. The 
ake candidate will be required to commence work on the date named, 
and to devote his whole time to the duties of the office under the instructions 
of the Lecturer in Zoology. 
Applications, accompanied by copies of three recent testimonials, should 
be forwarded on or before October 27 to the Registrar, Royal College of 
Science, St. Stephen’s Green, E., Dublin. 


CHESHIRE COUNTY COUNCIL. 


WANTED, a Principal for the Agricultural and Horticultural School, 
Holmes Chapel, to commence duties in January next. ‘There are fifty-one 
Students, all resident, and varying in age from fifteen years upwards. He 
must have had experience in similar work, and be a firm disciplinarian. 
Salary, £300 per annum, with rooms, in the school, and 

Applications. accompanied by three recent testimonials, to be sent to 
R. P. Warp, Organising Secretary's Office, Crewe, on or before November 5, 


1902. 


Lecture Theatre of the Victoria and Albert "Museum, South Kensington (by 
——- of the Board of Education), on Mondays, Wednesdays and 

ridays at 5 p.m., beginning Monday, November 3, and ending Friday, 
November 28. 
and Limelight. 

Admission to the Course, free. E 
the: Royal College of Science. 

By order of the Trustees, 
E. RAY LANKESTER, Director. 
British Museum (Natural History), Cromwell Road, London, S.W. 


BALSHAW’S SCHOOL FOUNDATION. 


The Governors propose to establish in lieu of the existing Separate Boys’ 
and Girls’ Schools at Leyland, near Preston, a Mixed Secondary School 
under the Board of Education, and to appoint a HEADMASTER thereof. 
He must be a Graduate of some University in the United Kingdom, or 
have such other qualification or test of his attainments as may be approved 
by the Governors, and must be a member of the Church of England. 

He will be required tocommence his duties in January next, and will be 
paid a fixed salary of £100 a year, and a Capitation Fee of not less than £2 
aor more than £3; with residence and garden free. 

He may take Boarders, and with the approval of the Governors appoint 
Assistant Teachers, whose salaries will be paid by, the Governors. 

Applications, with not more than five testimonials and three references, 
should be sent to the undersigned not later than November 1 next. 


THOMAS DODD, 
Clerk to the Governors. 


Each Lecture will be illustrated by means of Lantern Slides 


by E hihition Road, h gh 


47 Lune Street, Preston. 


TECHNICAL COLLEGE, 
HUDDERSFIELD. 
' Principal—S. G. RAWSON, D.Sc. 
The ASSISTANTSHIP in CHEMISTRY is vacant. Salary, £70. 
Applications to be sent in not later than October 27. 
Statement of duties and full particulars upon application to 


THOS. THORP, 
Secretary. 


AYNSOME AGRICULTURAL STATION, 
GRANGE-OVER-SANDS, LANCS. 


WANTED, an ASSISTANT BOTANIST and SEED ANALYST for 
Seed-Testing. ‘Laboratory at above Station. 

It is essential that the Assistant shou!d have had previous experience in 
Agricultural Seeds and the methods of a Continental Seed-Control Station, 
as well as a fair knowledge of Agricultural Botany. 

For particulars of duties and salary, apply to the Direcrors. 


UNIVERSITY OF ABERDEEN. 
FORDYCE LECTURESHIP IN AGRICULTURE. 


A vacancy having occurred in the above-mentioned office, Candidates are 
invited to lodge with R. WALKER, Esq., M.A., Secretary of the 
University Court, Aberdeen, their Ap ications, along with 20 copies of 
testimonials (should the candidate think fit to submit any), not later than 
November 8. Mr. Walker will give further information on application. 

University of Aberdeen, October 20, 190g. . 


SHEFFIELD UNIVERSITY COLLEGE. 
FACULTY OF MEDICINE. 


The Council invite applications for the posts of :— 
I. PROFESSOR OF PHYSIOLOGY. 
Il. DEMONSTRATOR IN BACTERIOLOGY. 
Particulars of the Appoi ined of the REGIsTRAR. 
W. M. GIBBONS, 
Registrar. 


ASSISTANT GOVERNMENT AND 
AGRICULTURAL ANALYST required at Antigua under the 
Imperial Department of Agriculture for the West Indies. Salary, 
£250, and passage.—Address, ‘‘ ANTIGUA,” NatTuRE Office. 


AND THEORETICAL TUITION 
n BOTANY, CHEMISTRY, PHARMACOLOGY and THERA- 
PEUTICS for ALL MEDICAL and SCIENCE EXAMINATIONS. 
pecial Course of Instruction in THERAPEUTICS, PHARMA- 
coLocy and MICROSCOPY for INSTITUTE OF CHEMISTRY 


Freperick Davis, 
49 and 51 Imperial Buildings, Ludgate Circus, E.C. 


PRACTICAL AND THEORETICAL TUITION 


In PHYSICS, CHEMISTRY, PHYSIOLOGY, GEOLOGY and 
BOTANY. Individual Instruction. 
R. C. T. Evans, B.Sc.(London), 
Director of the 


Heatucote Science LABORATORIES, 
9 Heathcote Street, Gray's Inn Road, W.C. 


G. CUSSONS, 
THE TECHNICAL WORKS, MANCHESTER, N.W. 


HIGH-CLASS APPARATUS AND MODELS FOR 
EXPERIMENTAL MECHANICS. 


Sectional Working Models of the Gas Engine, Steam Engine, 
Corliss and Meyer’s Valve Gears, Link Motions and Radial 
Valve Gears, Balancing Model, &c. 


MODELS of MACHINE & BUILDING DETAILS. 
Practical Mathematics and Mensuration. 
CUSSONS’ PATENT ATWOOD MACHINE WITH 

BALL BEARINGS. . 
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RGAINS IN SCIENTIFIC BOOKS BROWNING’S 
WORKS BY C. COOEE. 
|) THE BRITISH FUNGI, a PLAINaAND) SPECTROSCOPES. 
op and EASY ACCOUNT OF. With Coloured Plates of 4o Species. Re- 
he vised Edition, Crown 8vo. (Pub. 6s.) 2s, 6d. d 
Bnet Ss ‘‘ The new work on the fungi appears to be equally valuable with those 
which he has already printed. It contains descriptions of the esculent fungi, 
me the manner in which they are prepared for the table, how to discriminate 
—_ the nutritious from the poisonous species, details of the principles of their 
’ scientific classification, and a tabular arrangement of orders and genera.” 
CAL HANDBOOK OF BRITISH HEPATIC, 
containing Descriptions and Figures of the Indigenous Species of Mar- 
. chantia, Jungermannia, Riccia, and Anthoceros. Illustrateé, Crown 
OR 8vo. (Pub. 6s.) 2s. 6d. 
“Probably no group in the British flora has received so little attention 
as the Hepatic. Dr. M. €. Cooke has now filled up the gap by producing 
tor in a ‘ Handbook of the British Hepatice,’ containing full descriptions of all 
The the species, about two hundred in number, known to inhabit the British 
amed, Islands." —Wature. 
ries MICROSCOPIC FUNGI: an Introduction 
hould to the Study of Migroscopic Fungi, Rust, Smut, Mildew, and Mould. = ., #T 
ge of Illustrated with Coloured Figures by J. E. Sowersy. Fifth . <= (ki 
— rown 8vo. (Pub. 6s. Ss. 6d. 
“‘ Those of our readers who are the happy possessors of microscopes would MCCLEA N’S STAR SPECTR OSCOPE 
welcome this book with delight, as opening the way to a definite study ofa : ze . 5 
hol, most interesting branch of plant life. The minute fungi, here so faithfully For use with a 3-inch or larger Telescope. 
He not only beauty of form and colour, but wonderful life histories. For Astronomical Work, £2 : 10 : 0 
rian. OUR REPTILES AN D BATRACHIANS: With Slit Ad fi Cc 
i i aptor for Chemical and Astronomical 
nt to a Plain and Easy Account of the Lizards, Snakes, Newts, Toads, Work, £3:7:6 
bow Frogs, and Tortoises, indigenous to Great Britain. New and Revised ’ * : o. 
5S Edition, with Original Coloured Pictures ofevery Species, and numerous 
rE. Lizard, the Green Lizard, the Natterjack, Palmate Newt, the Leathery ane an Eye-piece, or two Eye-pieces of different 
Turtle, the Blind Worm, the Common Snake, the Smooth Snake, the Viper powers, £1: 15: 0. 
ians, the Common Frog, the Edible Frog, the Common ommon 
Smooth Newt or Eft, the Hawk’s-Bill Turtle, Appendix. P CA TALOGUES POST FREE. 
Postage 3d. extra on one, or 6d. on four. rao 
H. J. GLAISHER, New and Remainder Bookseller, | JOHN BROWNING, OPTICIAN, 
57 WIGMORE STREET, LONDON, W. 
Catalogues post free on application. 63 STRAND, W.C. 
IET 
= We have prepared for use in Primary and Secondary Schools soc Y OF ARTS CABINETS. 
Collections of Specimens of Various Woods. AND 
They are very carefully selected in cross and long sections, in order 4 % S 
RA- to show the distinctive features and marks of each individual wood, and PRIZE SET eee 21/- ¥ Sur ERIOR aa 32/6 
S. also to show their well-marked Botanical Characteristics, such as the Best Set, with 48 Test Minerals in Tubes .. 42/6 
RY e are convinced they will be of great practical use to the teacher. : 
wide of British and Foreign Woods, comprising ali PATENT RAPID 
those usually met with. 
In Boxes, containing 2 large Specimens, 64 CHANGE BLOWPIPE 
‘We can prepare larger required. GIVES FOR ALL. 
N We would also call your attention to a Specially Prepared Porous : 
Paper for Drying and Preserving Botanical Specimens. It is 
ind far superior to ordinary Blotting Paper, in that it is much more porous, LETGHER & SONS 
at the vere is any substances to the 5 
elicate colour of the plants. It has the advantage of being cheaper 
also than the common blotting Paper. Prices on Application. SCIEN ey, p TRUMENT 
A. GALLENKAMP & Co., Ltd, 
19 & 21 SUN STREET, FINSBURY, LONDON, E.C. - “n ST. DAY, CORNWALL. 


ANY PHOTOGRAPHER: CAN TAKE 


PHOTOGRAPHS COLOURS 


By the Sanger Shepherd Process of Natural Colour Photography. 


R 
SIMPLE. EASY TO WORK. RELIABLE. 

4 SETS OF COLOUR FILTERS FROM 15s. 

_ |} COMPLETE OUTFITS, 25s., £2 10s., £8 14s. 


The only process which has proved a practical success in the hands of the amateur. 


i= Write for new Booklets, post free to readers of ‘‘Nature,” or call and see results amateurs have produced 
by our process. 


SANGER SHEPHERD & CO., of Light and Coleus Speed Determination, 
Factory an Orrices—5, 6, & 7 GRAY’S INN PASSAGE, RED LION STREET, HOLBORN, LONDON, W.C. 
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IMPORTANT RE-ISSUE OF MORRIS’S POPULAR WORKS ON NATURAL HISTORY. 


NEW REVISED AND ENLARGED EDITION. In6 Vols. Super Royal 8vo, Cloth, with 400 Plates Coloured by Hand, price £4 tos. net. 


A HISTORY OF BRITISH BIRDS. By the Rev. F. O. Monnis, B.A. Fifth Edition. With 400 Plates beautifully 
hly R A an 


Coloured by Hand. This New Edition has been th Z ght up to date, and includes several New Species and Additional 
ates. 


Times.—‘ The protecting landowner, the village naturalist, the cockney ‘ oologist,’ and the schoolboy all alike owe a debt to the Rev. F. O. Morris's 
admirable work, in six volumes, on British birds, with its beautiful hand-painted plates.” 


NEW EDITION, with the Plates specially Revised and Corrected. In 4 Vols. Super Royal 8vo, with 132 Plates Coloured by Hand, price £3 3s. net. 


A NATURAL HISTORY OF BRITISH MOTHS. By the Rev. F. O. Morris, B.A. Sixth Edition. With an Intro. 
pone by W. Ecmonr Kirsy, M.D. With 132 Plates (containing 1933 distinct Specimens), all beautifully Coloured by Hand, accurately deiineating 
every known species. 


Times.—“* Speaking of entomology, we should place Mr. Morris's ‘ History of British Moths’ at the head of the list of the works on thesubject. It 
gives a coloured figure of every known British moth, together with dates of appearance, localities, description, and food of caterpillar. It forms a handsome 
work for a library, and will, we should hope, lead many to e the fascinating study of logy. 


NEW AND REVISED EDITION. Demy 8vo, Buckram Cloth, Gilt Top, with 35 Coloured Plates, reproduced from Original Drawings by the late 
Professor SCHLEGEL. Price £2 2s. net. 


A HANDBOOK OF BRITISH BIRDS. Showing the Distribution of the Resident and Migratory Species in the British 
Islands, with an Index to the Records of the Rarer Visitants. By J. E. HARTING, F.L.S., F.Z.S., Member of the British Ornithologists’ 


Lonpon : JOHN C. NIMMO, Lrtp., 14 Kinc Street, STRAND. 
UNIVERSITY PRESS. 
ANNALS of BOTANY. Edited by Isaac Bayley Balfour, M.A. M.D. F.R.S., of 


the University of Edinburgh; D. H. SCOTT, M.A. Ph.D. F.L.S., of the Royal Gardens, Kew; W. G. FARLOW, M.D., of Harvard 
University, U.S.A., assisted by other Botanists. Vol. XVI., Part LXIII., royal 8vo, op ed covers, 145. 

Contents :—Campbel!, D. H. STUDIES on the GAMETOPHYTE of SELAGINELLA.—Newcombe, F.C. The SENSORY ZONE of 
ROO'TS.—Harvey-Gibson, R. J. CONTRIBUTIONS TOWARDS a KNOWLEDGE of the ANATOMY of the GENUS SELAGINELLA. 
Part IV. The Root.—Fritsch, F. E. The STUCTURE and DEVELOPMENT of the YOUNG PLANTS in OEDOGONIUM.—Freeman, E.M. 
EXPERIMENTS on the BROWN RUST of BROMES (PUCCINIA DISPERSA).—Hope, C. W. The ‘‘SADD” of the UPPER NILE: its 
Botany compared with that of Similar Obstructions in Bengal and American Waters.—Brebner, G. On the ANATOMY of DANAEA and other 
MARATTIACEAE.—Thiselton-Dyer, Sir W. T. MORPHOLOGICAL NOTES. VIII. On Polycotyledony.—Weiss, F. E. The VASCULAR 
BRANCHES of STIGMARIAN ROOTLETS.—NOTES. 


London: HENRY FROWDE, Oxford University Press Warehouse, Amen- Corner. 


The HYGIENE of the MOUTH. SECOND-HAND BOOKS. 


A Guide to the Prevention and Control of Dental Diseases. JOHN WHELDON AND CoO., 
PEDLEY, L.D.S. 38 GREAT QUEEN ST., LONDON, W.C 
war 


tal Surgeon to the Evelina Hospi a. 3 
BY THE SAME yeaa CATALOGUE No. 14, comprising NATURAL HIS. 


The DISEASES of CHILDREN’S TEETH. | TORY, ARCTIC TRAVELS, &c., now ready, post free. 


Well Illustrated. Price 7s. 6d. NEW ORNITHOLOGICAL CATALOGUE ready shortly. 
SEGG & CO., 289 and 291 Regent Street, London, W. Applications invited for receipt of same on subienion —" 


REYNOLDS & BRANSON, Lro, cRowpton POTENTIOMETER SYSTEW. 


Sole Authorized Makers of the — _ 


STROUD & RENDALL 
SCIENCE LANTERN 


for Vertical and Horizontal Projection | 
of Slides and Apparatus. 


With 30 Original Illustrations. Price as. 6a. 


Reflecting 
Galvanometer 
with 
Bifilar Suspension. 


Write for Descriptive 


| sa Pamphlet to 
1902 UNIVERSAL MODEL (Patent). C 
Packs in Case 21” X 8” X 12”. 
t 

for Arc, Lime Light, Acetylene, &c. ARC WORKS 
as £9 | ’ 
1901 . as formerly advertised, and with one prism, £8. | 
Illustrated Catalogue of Physical and Chemical Apparatus, 350 pp. and ; CH ELM SFOR D. 


1200 Jilustrations, free to Principals, Teachers, &c. 
Special Designs made to instructions in our own workshop. 


14 COMMERCIAL STREET, LEEDS. — 
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NOW READY. 
936 pp., Cloth, 6s. net; by post, 6s. 6d. 
LIBRARY EDITION, in superior binding, 
10s. net; by post, 10s. 6d. 


POPULAR EDITION 
OF 


SUPERNATURAL 
RELIGION. 


(IN ONE VOLUME.) 


Thoroughly Revised and brought up to date by the 
Author, in some cases entirely Fresh Sections 
being added. 


ISSUED FOR 


The Rationalist Press Association, Limited. 


WATTS & CO.,17 Johnson’s Court, Fleet Street, 


London, -E.C. 


THE JOURNAL OF ANATOMY AND 
PHYSIOLOGY, 


NORMAL AND PATHOLOGICAL, HUMAN 
AND COMPARATIVE. 
CONDUCTED BY 
Prors. TURNER, CUNNINGHAM, HUNTINGTON, 
MACALISTER, and M‘KENDRICK. 


Vol. XXXVII. New Series—Vol. XVII. Part I.—OCTOBER 1902. 
Now Ready. Price 6s. 
With Plates and Figures in Text. 
Contents oF Part I.—OcrToserR 1902. 

1.—Prof. Arthur Robinson, M.D. Early Stages of Development of 
Pericardium. (Plates I., II.) 

2.—Arthur Keith, M.D. Extent to which Posterior Segments of Body 
ave been Tr and Supp d in the Evolution of Man 

3 and Allied Primates. 

3.—A. V. Clarke, M.D., and J. Sholto C. Douglas. Cardiographic 
Tracings from Base of Human Heart. 

4-—T. G. Moorhead, M.B. Cerebral Cortex in Case of Congenital 
Absence of Left Upper Limb. (Plate III.) 

5.—R. K. Shepherd, B.Sc. Form of Human Spleen 

6.—E. pe Carmichael, M.B. Position of Gall ‘Bladder in Human 
ubject. 

7.-—F. H. Edgeworth, M.B. Development of Head Muscles in Scyl/ium 
Canicula. (Plates IV.-X.) 

8. W. H. Broad, M.B. Skeleton of a Native Australian. 

9.—Proceedings of Anatomical Society of Great Britain and Ireland. 


London: CHARLES GRIFFIN AND CO., LTD., 
EXETER STREET, STRAND. 


MARCONI'S 


WIRELESS TELEGRAPH CO. 


LTD. 
MANUFACTURERS OF 


HIGH-CLASS 


10 inch INDUCTION COILS. 


SPECIALLY RECOMMENDED FOR X-RAY WORK. 


These Coils are of the highest efficiency and 

are not liable to get out of order. They can be 

supplied with or without vibrating break, and with 

discharge rods fitted with horizontal adjustment, 

or with ball socket adjustment, at the option 
of the purchaser. 


FOR PRICES AND PARTICULARS APPLY TO 
18 FINCH LANE, LONDON,E.C., 


W.F. STANLEY «CO., 


LIMITED. 


HIGH-CLASS SURVEYING 


AND 


DRAWING INSTRUMENTS. 


Highest Awards in all Competitions. 
Two Gold Medals. 
PROFESSOR FULLER’S 


CALCULATOR, 


500 inch log. line on 
PRICE ... £3 


GREAT TURNSTILE, HOLBORN, LONDON. 
FIVE NEW PATENT IMPROVEMENTS IN 


DRAWING INSTRUMENTS. 


EXPLANATION FREE ON APPLICATION to the 
Sole Makes—ASTON & MANDER 


61 OLD COMPTON STREET, SOHO, LONDON, W. 
THE TRADE SUPPLIED. Send for Wholesale Trade Price List. 


For Photography, Unsurpassed for fine definition 


Coxe 


Hopson 


Sroucwrom Steeet Woexa 
ene 18 Bearers LON COR. 


NEW NATURAL HISTORY LANTERN SLIDES. 
“THE EARLY LIFE OF THE YOUNG CUCKOO.” 
Five Marvellous Lantern Slides from Negatives taken direct from 
Nature, with descriptive Booklet. post free. 

*IN BIRDLAND.” 

240 Slides of Birds, Nests, Eggs and Young, from Mr. Oiver G. 
Pixe's Negatives. 

LISTS POST FREE. 
Sole Publishers, SANDERS & CROWHURST, 
71 SHAFTESBURY AVENUE, LONDON, W 
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MACMILLAN & CO.”S LATEST LIST, 
LIFE IN MIND AND CONDUCT: STUDIES OF ORGANIC 


IN HUMAN NATURE. By HENRY MAUDSLEY, M.D. 8vo. tos. 6d. net. 


LECTURES on the ETHICS of T. H. GREEN, Mr. HERBERT 


SPENCER, and J. MARTINEAU. By HENRY SIDGWICK, sometime Knightbridge Professor of Moral 
Philosophy in the University of Cambridge. 8vo. 8s. 6d. net. 


SECOND EDITION READY NEXT WEEK. 


ELEMENTARY APPLIED MECHANICS. 


By T. ALEXANDER, C.E., M.Inst.C.E.1., M.A.I., Professor of Engineering, Trinity College, Dublin, and 
A. W. THOMSON, D.Sc., Professor of Engineering, College of Science, Poona. With numerous diagrams and a 
series of graduated examples carefully worked out. Second Edition. 8vo. 21s. 


APPLIED MECHANICS FOR BEGINNERS. 


By J. DUNCAN, Wh.Ex., A.M.1.M.E., Head of the Department of Civil and Mechanical Engineering at the 
Municipal Technical Institute, West Ham. Globe 8vo. 2s. 6d. 


MECHANICAL WORLD.—“‘ The treatment of the subject is, on the whole, very thorough, and is evidently the result of 
much careful thought, especially as to the most forcible methods of inculcating first principles.” 


SECOND EDITION NOW READY. 


THE WITWATERSRAND GOLDFIELDS BANKET AN 


MINING PRACTICE. With an Appendix on the Banket of the Tarkwa Goldfield, West Africa. By S. J. TRUS- 
COTT, Member of the Institute of Mining and Metallurgy, London Mine Manager late South African Republic. With 
numerous Illustrations, Diagrams and Maps. Super Royal 8vo. 30s. net. 


MINING JOURNAL.—“ Can be highly recommended to mining engineers and students all over the world, and more 
especially to those connected with mining on the Witwatersrand.” ' 


INTRODUCTORY CHEMISTRY FOR INTERMEDIATE 


SCHOOLS. By LIONEL M. JONES, B.Sc., A.R.C.Sc, (Lond.), Headmaster of the Municipal Technical Day 
School, Birmingham. Globe 8vo. 2s. 


PRACTICAL EXERCISES IN HEAT, BEING A LABORATORY 


COURSE FOR SCHOOLS OF SCIENCE AND COLLEGES. SUITABLE FOR STUDENTS OF PHYSICS, 
CHEMISTRY AND ENGINEERING. By E. S. A. ROBSON, M.Sc. (Vict.), Lecturer in Physics at the Royal 
Technical Institute, Salford. Globe 8vo. 2s. 6d. 


METALLOGRAPHY: AN INTRODUCTION TO THE STUDY 


OF THE STRUCTURE OF METALS, CHIEFLY BY THE AID OF THE MICROSCOPE. By ARTHUR 
H. HIORNS, Head of Metallurgical Department, Birmingham Municipal Technical School. Globe 8vo. 6s. 
NATURE.—*“ The researches on which Mr. Hiorns has based his book are scattered and highly specialised, and the 
acquirement of a general elementary knowledge of the subject has been a difficult matter for the student. The appearance of 
this book is, therefore, particularly well timed, and it will be eagerly read by many, who will not be disappointed by what they 
find.” 


THE FIRST PRINCIPLES OF RATIO AND PROPORTION 


AND THEIR APPLICATION TO GEOMETRY. By H. W. CROOME SMITH, B.A. Crown 8vo. Sewed, 15. 
SCHOOLMASTER.—“* We commend the book.” 


NEW AND CHEAPER IMPRESSION NOW READY. 


ROUND THE YEAR. A SERIES OF SHORT NATURE- 


STUDIES. By Professor. ©. MIALL, F.R.S. Globe 8vo. 335. 6d. 

NATURE.—** It is somewhat rare in these days to find a book, written almost entirely on biological subjects, so happily free 
from the laboratory, and its technicalities and methods. We see Prof. Miall as an observer, and by the very manner of his 
observations showing the amateur and the young mind interested in nature howto observe. . . . In short, this book worthily 
represents its author. A student of the deeper things of nature, he has pleasure, manifest in every page, in presenting to others 
the results of general observation, which may awake in them the keenest delight.” 


SECOND EDITION OF VOL. I. NOW READY. 
COTTON SPINNING By WILLIAM SCOTT TAGGART. Vol. I. Including al! processes up 
° to the end of Carding. Illustrated. Second Edition. 4s. net. 
TEXTILE MANUFACTURER.—“ We can heartily recommend the volume to everybody interested in the subject of 
cotton spinning, and shall welcome the publication of the concluding volumes.” 
Vou. II. Including the processes up to the end of Fly-Frames. Illustrated. 45. net. ’ 
Vol. III. Including Theory of Spinning.—Mechanism and Working of the Mule.—The Ring Spinning Frame.—Bobbin 
Winding Frame.—Doubling.—Yarn Preparing Machine.—Mill Planning.—Humidity.—Useful Information.—Appendix. 
—Index. 10s. net. 


* MACMILLAN -AND CO., LIMITED, LONDON. 
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£4 SIXTY DAY WEST INDIAN CRUISE, on 
S.S. Argonaut, tonnage 3273, horse-power 4000, 
organised by Dr. LUNN and Mr. C. PEROWNE, leaving Cardiff 
November 27. 
£21 PALESTINE AND EGYPT CRUISE, including 
2nd Class Return Ticket London, Calais, Marseilles, 
and 26 Days’ Cruise. 


£60 TOUR to EGYPT and the NILE. Extensions to 
PHILAE, ASWAN, BERBER, ATBARA, OM- | 


DURMAN and KHARTUM if desired. 
WORLD'S TOUR, accompanied by Mr. F. H. Lowe, for 
his Third Annual Round the World Tour. 


Full particulars of foregoing from SECRETARY, 5 Endsleigh 
Gardens, London, N.W. 


ESTABLISHED 18651. 


BIRKBECK BANK. 


Southampton Buildings, Chancery Lane, London. 
DEPOSIT ACOOUNTS lo 
oO repayable on demand. 
The BIRKBECK ALMANACK, with full particulars, post free. 
Cc. A. RAVENSCROFT, Managing Director. 


COLLECTIONS OF 


MINERALS, ROCKS or FOSSILS 
to illustrate the leading Text-books on 
GEOLOGY, PHYSIOGRAPHY and MINERALOGY. 
go Specimens in Box, 12/6 ; 100 do., 21/-; 200 do., 
A large Stock of Minerals, Rocks, Fossils and Microscopic Objects 
CATALOGUES GRATIS. 


Geologists’ Hammers, Cabinets, Card Trays, G 
&c., always in stock. 


THOMAS D. RUSSELL, 
78 NEWGATE STREET, LONDON, E.C 


Boxes, &c., 


Minerals, Rocks, Fossils, Metallic Ores, Rough Precious Stones, &c. 


Collections of above for Prospectors, Mining Engineers, 
Technical Schools, and for Private Study 


MINERALS FOR ALL PURPOSES. ROCKS FROM NUMEROUS LOCALITIES. FOSSILS — 


FROM ALL BRITISH FORMATIONS. 
ROCK SECTIONS :— 

Precious Stones, Meteorites, Rare Minerals, Blowpipe Oases, Glars 
Top Boxes, Geological Apparatus, Oabinets, Oard Trays, Lantern 
Slides of Rock Sections. 

ALL LISTS FREE OF 


JAMES R. GREGORY & CO. 
MINERALOGISTS, &c., 
To Science & Art Department, British, Indian, & Colonial Museums, & c. 
Office and Stores ;— 


1 KELSO PLACE, STANFORD RD., KENSINGTON, W. 


WATKINS & “DONGASTER, 


NATURALISTS, 


AND MANUFACTURERS OF 


CABINETS AND APPARATUS 
FOR ENTOMOLOGY, BIRDS’ EGGS AND SKINS, AND ALL 
BRANCHES OF NATURAL HISTORY. 


SPECIAL SHOW-ROOM FOR CABINETS. 


ga Our Catalogue (96 pp.) Post free on application. 
N.B.—For Excellence and Superiority of Cabinets and 
Apparatus, references are _ permit to distinguished 
patrons, Museums, Colleges, &c. 
A LARGE las” OF INSECTS, BIRDS’ EGGS 
ND SKINS. 


Birds, Mammals, &c., —— and Mounted by First-class Workmen 
true to Nature. 
All Books and Publications on Natural Histcry supplied. 


36 STRAND, LONVON, W.C. 
(Five Doors from Charing Cross.) 
JUST PUBLISHED. 
PRICE LIsT 


ENTOMOLOGICAL APPARATUS, EUROPEAN 
BUTTERFLIES AND MOTHS, BEETLES, &c. 


SENT FREE ON “APPLICATION. 


HEYNE BROS. 


110 STRAND, LONDON, wc. 


ALBERT EDWARD JAMRACH 


(Late CHARLES JAMRACH), 
NATURALIST, 
180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Potte: 
Netsukis China, Lacquers, Gongs, Shells, and other Curios. nel 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Desmids, Diatoms, Amoeba, Arcella, Act 
Vortioall, ‘Stentor, Hydra, Floscularia, St 
other Specimens of Life. Price rs. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, , Anodon, &c., for Dissection purposes, 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 


The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, llia, 
onium; Hormiphora (pr ; Leptoplana ; Lineus, Amp! N 
Aphrodite, _Arenicola, Lanice, *Terebella ; ; Lepas, Balanus, 

Ligia Mysis, Nebalia, Carcinus ; tella, ee Eledone, Pectens 
Bugula, Crisia, Pedicellina, Holothuria, i Echinus ; Ascidia, Salpa 
(preserved), Scyllium, Raia, &c., &c. 

F or prices ond more detailed lists apply to 

y, Plymouth. 


THE DIRECTOR. 


NOTICE.—Advertisements and business letters Jor NATURE should be addressed to the Publishers; Editorial 
Communications to the Editor. The telegraphic address of NATURE is “ PHUSIS,” LONDON. 


SUBSCRIPTIONS TO “NATURE.” 


CHARGES FOR 


*Three Lines in Column 
Per Line after 
One Sixteenth Page 
One Eighth Page, or Co 
og Page, or Half a Column 
alf a Page, or a Column . 
Whole Page 


* The first line being in heavy type is charged for as Two Lice, ~ 


oan, 


Cheques and Money Orders payable to MACMILLAN & CO., Limited. 
OFFICE: ST. MARTIN’S STREET, LONDON, W.C. 
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This is a small portable apparatus designed by Dr. J. S. HALpa 


for the use of Medical Officers of Health, &c. 
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DR. HALDANE’S APPARATUS 


R ESTIMATING 


CARBONIC ACID IN AIR. 


PRICE, 
Ne 

3 in Mahogany 
O Cabinet 
complete, 


£38:3:0 


le of air can, 


Asamp' 


this apparatus, he tested on the spot, the whole operation being quite simple 


C. E. MULLER, ORME & CO., 
148 High Holborn, London, W .C. 


TOWNSON & MERCER] 


y (EsTABLISHED 1798.) 
RETANL—89 BISHOPSCATE STREET WITHIN, E.C, WHOLESALE—34 CAMOMILE STREET, 


Scientific Apparatus Manufacturers and Laboratory 

‘Outfitters to the Home and Colonial Departments of 

H.M. Government, Scientific Institutions, Colleges, 
and the various Industries throughout the World. 


CHADDOGK'S PORCELAIN BURNER 


Made entirely of Porcelain, and so is Incorrodible, even in the 
| Flue of a Fume Cupboard; is also supplied with an additional 

| Chimney for Ignitions, a Flame Spreader, Solid Asbestos Disc, 

| and Two Asbestos Rings for Flasks and Beakers, so that with . 
| this Burner Retort Stands or Tripods are entirely superseded. 


Price complete... Q/= each. 
Burner and Chimney __... a 


._CHADDOCK’S TONGS. Of Japanned Spring Wire, wish 
Rubber-covered V-shaped Jaws. 


No. 1 B for Beakers No. 0-2 
No. 3 D for Dishes, diam. 3-4"... —...- OA. 
No. 2 D for Test Tubes and Flasks 4, 14” . '1/- 


int CATALOGUE (consisting of upwards of 700 pages 
and 3000 illustrations, stiff cloth bound, quarto) of 


MAX KOHL’S 


Celebrated instruments in 


PHYSICS 


AND CHEMISTRY, | 


for which we are the Sole Agents for the United Kingdom | 
and Colonies, forwarded free on application by COLLEGES, 
SCHOOLS and LABORATORIES. 


ELECTRIC HEATING APPARATUS 


In Various Applications. 
Large Illustrated Catalogue is. 6d. Post Free. 
(Refunded on First Order.) 
Oe Narvre says :—“‘ Describes appliances for meeting almost every con- 
Pane want, both for domestic a Scientific o» Laboratory 
urposes.” 


ELECTRICAL MEASURING INSTRUMENTS and 
PROTECTED RHEOSTATS. 
Illustrated List Post Free on Application. ae 
THE CHEAPEST DEAD-BEAT INSTRUMENTS OBTAINABLE. 
Da See Commendatory Notice in Nature, January 30, page 304. 


Complete Installations and Separate Parts for 


RADIOGRAPHY. 


Highest References. Everything Novel and Original. 


ISENTHAL & CO., *.MORTIMER STREET, LONDON, WwW. 


DAYLIGHT LOADING TWIN LENS CAMERA 


(FINDER 


106 and 108 


The Company can now supply these from stock, having 


completed their back orders. 


AGENTS FO GOERZ ANSCHUTZ CAMERAS. 
SANDERSON CAMERAS. 
FIELD GLASSES by Goerz, Ross, VoIcTLANDER, and ZEISs. 


200-PAGE CATALOGUE FREE ON APPLICATION. 
AMATEURS’ NEGATIVES Developed, Printed, and Enlarged. 


The STEREOSCOPIC COMPANY, 


REGENT STREET, W.; 54 CHEAPSIDE, E,.C. 


Pnntec by Richarp Cray amp Sons, Limite, at 7 & 8 Bread Street Hill, Queen Victoria Street, in the Ci 


ant Co., Limirep, at £1. Martin's Street, 


and published by MACMILLAN 


City of London, 
-C., and Tug Macmittan Company, 66 Fifth Avenue, New York.—Tuurspay, October 93, 1900. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


UNIV. OF MICH. 
nov 13 1902 


_“* To the solid ground 
Of Nature trusts the mind which builds for aye.”—WoRDSWORTH. 


No. 1722, VOL. 66] 


THURSDAY, OCTOBER 30, 1902. 


[PRICE SIXPENCE. 


Registered as a Newspaper at the General Post Office.) 


{All Rights are Reserved. 


DEMONSTRATOR'S” 


NEW 
PATTERN 
FOR - OPTICAL LANTERN. 
ELECTRIC 


LIGHT. 


The above Lantern has a clear base board and is fitted with 
5-in. Condensers. 


NEWTON & CO., 3 FLEET ST., LONDON. 


REYNOLDS & BRANSON, 
Chemical and Scientific Instrument Makers to the Indian 
Government and Science and Art Department. 


LABORATORY FURNISHERS and MANUFACTURING CHEMISTS. 


oN 


COMBINED CHEMICAL AND PHYSICAL BENCH, illustrated 
above, as supplied to National Physical Laboratory, Teddington, fitted 
for Gas, Water and Electricity. 

Catalogue of Chemical and Physical Apparatus, 350 pp. and 1200 
Lllustrations, free on application. 
BENCHES AND FITTINGS TO ‘SUIT ALL 


COMMERCIAL STREET, LEE 


THE NEW 


LONDON” 


“MICROSCOPE. 


With Eye-piece § inch, } inch 
Object - glasses, in Mahogany 


£5 12s. 6d. 


= Double Nose-piece, 9/- extra. 
— B Focussing Substage, 14/6 extra. 
& J. BECK, Lta., 
68 CORNHILL, 
DON. 


SPECTACLES 
ELECTRIC LIGHT, INCANDESCENT GAS, 


NEGRETTI & ZAMBRA’'S 
THERMOSCOPIC LENSES 
RENDER THE LIGHT SOFT AND 000 
N. and Z.’s SPORTING SPECTACLES, close-fitting and having extra 
large lenses, are the best for Billiards, Riding, &c. 


Ullustrated Price Lists Free by Post to all parts of the World. 
Mororists’ AND OTHER Eve PRoTEcTORS AND Face SCREENS. 


NEGRETTI ano ZAMBRA, 
38 HOLBORN VIADUCT, E.C. 


BRANCHES : 46 CORNHILL; 122 REGENT STREET. 
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UNIVERSITY OF WALES. 


MATRICULATION EXAMINATION, 1903. 
he University Court wili shortly appoint MATRICULATION 
EXAMINERS as follows :-— 


Subjects. Present Examiners. 


istory of ans and 


ales 


English Language and the nf, 1 A. S. Napier, M.A., Litt.D., 


{ 


ofessor J. K. Laughton, M.A. 
A. MacMahon, R.A., D.Sc., 


. B. Mathews, M.A., F.R.S. 

. S. Shuckburgh, M. "A. 

. Seymer Thompson, M.A. 

. E. Jordan, M.A. 

ofessor John Rhys, M.A., Litt.D., 


. E. Berthon, M.A. 

. Bailey Saunders, M.A. 

W. C. D. Whetham, M.A., F.R.S. 

4 F. D. Chattaway, M.A., D. Sc., Ph.D. 
{* J. Reynolds "Green, Sc.D., 


Mathematics ... 


Greek ... ont ais 


Welsh ... 
French... 
German 
Dynamics 
Chemistry 


Botany... 


The Examiners whose names are marked with an * have served for the 
full period of five years. 
Particulars will be given by the oF beture of the University, Brecon, to 
whom applications must be sent on or before Bene yA > 1902. 
Registrar of the he Univers of Wales, Brecon. 
October, 1 


SWINDON AND NORTH WILTS 
TECHNICAL SCHOOL. 


Principal—H. B. KNOWLES, M.A. (Oxon.) 
pre Committee invite applications for the post of Chief Lecturer in 
ing. C ing salary, £175 perannum. Both Workshop and 

; Experience are essential. 

Forms of Application, which must be returned not later than November 5, 
may be obtained from the undersigned. 
AS. S. PROTHEROE, Secretary. 
Technical School, Swindon, October 17, 1 


SHEFFIELD UNIVERSITY COLLEGE. 
FACULTY OF MEDICINE. 
PR R OF PHYSIOLOG 
DEMONSTRATOR IN BACTERIOLOGY. 
Particulars of the Appointments to be obtained of the ReGisTRAR. 
W. M. GIBBONS, Registrar. 


SENIOR SCIENCE MISTRESS required 


in January for Large Public Day School. Botany and Physics. Good 
Degree and Experience. Non-resident, £110 to £150.—Apply to Mr. 
S. A. Truman, Scholastic Agency for Ladies, 6 Holles Street, 
Cavendish Square, London, W. 


BIRKBECK INSTITUTION, 


BREAMS BUILDINGS, CHANCERY LANE, E.C, 


Day and Evening Courses of Study (Lectures and Laboratory work) 
are held in the following men subjects :— 

Chemistry E. Macxenzig, Ph.D., D.Sc. 
Physics ... Aubert GriFPITHs, .Se. 
Mathematics... E. H. Smart, M.A. 
on B. Renpwe, M.A., D.Sc. 

. W. UnTHANK, B.A., B.Sc. 
and Mineralogy Gao. F. Harris, F.G. 


and } Guo. Parcuin, A.R.S.M. 


‘practical work in well. Labora- 
vide for the requirements of the U IN RSITY of 
LONDON. DEGREES. 


ton in Modern Languages—French, German, Spanish, Russian, 
talian 


Evening Classes are also held in Biology, Physiol Practical Geometry, 
Machine Construction, Steam and Applied ne ta Building Con. 
struction, Land and Quantity Surveying, and Estimating. 

Courses for Conjoint Dental and Pharmaceutical Exams. 


Further information on application to the PrincIPaL. 


CITY OF LONDON COLLEGE. 


WHITE ST., MOORFIELDS, E.C. 


(Near Moorgate Street and Liverpool Street Stations.) 
PrincipaL: SIDNEY HUMPHREYS, B.A., LL.B. 


FIFTY-FIFTH SESSION, 1902-3, 
EVENING CLASSES in ALL BRANCHES of SCIENCE 


at almost nominal fees. 

Well-equipped LABORATORIES for Practical Work in 
CHEMISTRY, BIOLOGY, PHYSIOLOGY, BOTANY, 
GEOLOGY, and all branches of PHYSICS. 

Special Classes for London University, Conjoint Board and 
other examinations. Classes are also held in all Commercial 
Subjects, in Languages, Literature and Art. All Classes are 
open to both sexes. Library, Reading and Coffee Rooms open 
to members. Numerous valuable prizes awarded annually. 

Prospectuses, and all other information, gratis on application. 


DAVID SAVAGE, Secretary. 


SCIENCE MISTRESS required in January 
for High School near London. Botany, Physiography, Hygiene. 
Degree or Equivalent. Experienced. Non-resident, £100.—Apply 

ir. S. A. TRUMAN, as above. 


MATHEMATICAL and SCIENCE MIS- 


TRESS required in January for Church Public School. Experienced. 
Resident, 50.—A —Apply to Mr. S. A Truman, as | above. 


COACHING. 


CHEMISTRY, PHYSICS, BOTANY, GEOLOGY and PHYSIOLOGY 
for MEDICAL, UNIVERSITY and other EXAMINATIONS. 


For particulars apply to R. C. T. EVANS, 
Heath hcote Science Laboratori 
9 Heathcote Street, Gray's Inn Road, W.C. 


MATHEMATICAL and SCIENCE MIS- 


TRESS required in January for Public School. Maths., Hygiene, 
Physiography, Physics and Chemistry. Drawing a recommendation. 
Experienced. Resident, £80.—Apply to Mr. S. A. TRUMAN, as above. 


ASSISTANT GOVERNMENT AND 
AGRICULTURAL ANALYST required at Antigua under the 
Imperial Department of Agriculture for the West Indies. Salary, 
£250, and passage.—Address, ‘‘ ANTIGUA,” NaTuRE Office. 

The 


APPOINTMENT OF EDITOR. — 


Council of the Chemical Society invite applications for the Office of 
Editor. The duties will be to edit the Journal and Proceedings of the 
Society, and to supervise the preparation by the Sub-Editor and Ab- 
stractors of the Abstracts of Foreign Papers published in the Journal. 
The appointment will be made from January 1, 1923. Applications, 
accompanied by full particulars, must be received before ome ma 
November 12, 1902, addressed to the Hon. SecrRETARIES, Chemical 
Society, Burlington House, Piccadilly, London, W., from whom further 
rticulars may be obtained. 


SWINEY LECTURES ON GEOLOGY. 
UNDER THE DIRECTION OF THE TRUSTEES oF THE 
BRITISH MUSEUM. 

A Course of Twelve Lectures on ‘‘ Our Scenery in some ¢ its Geological 
Aspects "” will be delivered by John S. Flett, M.A., D.Sc., F.R.S.E., in the 
Lecture Theatre of the Victoria and Albert useum, South Kensington (by 

rmission of the Board of Education), on Mondays, Wednesdays and 

ridays at 5 p.m., byiasing Monday, November 3, and ending "Friday, 
November 28. Each Lecture will be illustrated by means of Lantern Slides 
and Limelight. 

Admission to the Course, free. Entrance by Exhibition Road, through 
the Royal College of Science. 

By order of the Trustees, 
RAY LANKESTER, Director. 

British Museum (Natural Histor$),. Cromwell Road, London, S.W. 


J. BACKHOUSE & SON, LT». 


(SCIENTIFIC DEPARTMENT.) . 


YoRB. 


Large and thoroughly pate Stocks of BOTANICAL MATERIAL 
FOR CLASS-WO WORK, c. Fresh, or carefully preserved. 

Fortnightly of TROPICAL and other SPECIMENS. 
New Laboratories available for Research. Inspection invited. Prices 
moderate. Lists and further information g7atis. 


MERCK’ 
CHEMICALS 


For ANALYTICAL, MICROSCOPIC, BACTERIOLOGICAL and 
PHOTOGRAPHIC PURPOSES, are the 


STANDARDS OF PURITY, RELIABILITY 
AND GENERAL EXCELLENCE. 


To be had through the regular Traae Channels, or Wholesale 


rom 
E. MERCK, 16 Jewry St., LONDON, E.C. 
Head Office and Works: DARMSTADT, GERMANY. 


> 
|| 
| 
1. 
os ove 
on ove a 
| 
Py 
- 
- 
— 
| 
¥ 
| 
| 
| 
Oy 
| 


902 OcTOBER 30, 1902] NATURE ccxxix 
N; THE BRITISH ASSOCIATION IN BELFAST. 7 


E.C, ATIC? 


The IRISH NATURALIST for November will — 
work) to an extensive report (58 pages) of the recent meeting of the ABLO] LD) 
D.Sc. British Association in Belfast as follows :—Former Meetings in TRADE BRAND 
Belfast, Preparations for the Meeting, Local Work, Publica- 
| tions, Exhibits, Presidential Address, Evening Lectures, Dele- AOTOGRAPAIC 
Sc gates’. Conference (full report), Work in the Natural History 
: Sections, Abstracts (with discussions) of all Papers Bearing on 
Irish Natural History, Visits to Works, Entertainments, Excur- C AEMICALS 
sions (full report), Miscellanea, the Humorous side, Review of 
sin. the Belfast Handbook. To be published on November 1. 
es PRICE 6d. ; POST FREE 7d. 
ame: London: SIMPKIN, MARSHALL, HAMILTON, KENT, 
seometry, & CO., Limited. 
ing Con- Dublin and Belfast—EASON & SON, Limited. 


JUST PUBLISHED. With 142 Diagrams. 8vo. 12s. 6d. net. 


CE. HIGHER MATHEMATICS FOR STUDENTS OF 
CHEMISTRY AND PHYSICS. 


nC. WITH SPECIAL REFERENCE TO PRACTICAL WORK. 
LL.B. By J. W. MELLOR, D.Sc, 
Late Senior Scholar. and 1851 Exhibition Scholar, New Zealand Univer- 
02-3, sity ; Honorary Research Fellow, the Owens College, Manchester. 
*,* Prospectus will be sent on application. 
IENCE LONGMANS, GREEN, & CO., 
39 PATERNOSTER ROW, LONDON, E.C. 
Vork in 
TANY, Just Published. With 85 Illustrations. 8vo. 145. net. ’ 
aan THE ANALYSIS OF STEEL-WORKS MATERIALS. 
-dherse By HARRY BREARLEY SNOW HILL BUILDINGS, LONDON, E.C. 
ses are AND 
ns open FRED IBBOTSON, 
ily. B.Sc.(Lond.), Demonstrator in Metallurgy, University College, Sheffield. 
ication. ** Prospectus will be sent on application. NOW READY 
tary. LONGMANS, GREEN, & CO., 
39 PATERNOSTER ROW, LONDON, E.C. Dew Tlhustrated Booklet 
ON THE 
[OLOGY 
|] SANGER SHEPHERD PROCESS 
AS) on 
W.C. 
| Natural 
| 
$3 ae 
7:2: | Colour 
TERIAL <5 
| Photography 
in which the system is plainly and concisely described. 
* SCIENTIFIC AND POST FREE TO READERS OF ‘‘NATURE,” 
> EDUCATIONAL BOOKS SNS 
obtained by this 
in LONDON of SECOND- i 
HAND School, Classical, Mech |, ELEMEN- /- 
|| COMPLETE. OUTEITS from 25 
, an at about = 
Mathematical, Theological, and Foreign Books, SANGER SHEPHERD & CO. 
ry KEYS AND TRANSLATIONS. Rotating ‘Sectors, Instrumente & the Measurement of Light and 
leterm ion, 
J. POOLE Co. anp Orrices? 
ofesale 2 5, 6, & 7 GRAY’S INN PASSAGE, RED LION STREET. 
104, CHARING ‘CROSS ROAD, ||* 


E.C. LONDON, 
(Formerly of 39, HOLYWELL STRAND). 


Nore.—Gray's Ti Passage is the Second turning on the Right in Red 
Enquiries by letter receive immediate attention. 


ion Street, coming from Holborn. 


ALWAYS ACCURATE | 
2 
ALWAYS RELIABLE 
=*TABLOID* 
HANDY INANY DARK ROOM = 


NATURE 


[OcTOBER 30, 1902 


COERZ 
DOUBLE 
ANASTIGMATS 


The finest of Photographic 
Lenses, suit every requirement of the 


scientific photographer. 


For definition and covering 
power these lenses are 
unexcelled. 


GOERZ 
DOUBLE ANASTIGMATS 


are made in several different series varying in 
rapidity from F. 4.5 to F. 22. 
OBTAINABLE OF EVERY GOOD PHOTOGRAPHIC DEALER. 


Particulars free on application, if ‘‘Nature”’ is 
mentioned, to 


C. P. GOERZ. & HOLBORN circus, 


LONDON, E.C. 


Series 1 B.F. 4.5 to 
F, 5.5. 


From CHAPMAN & HALL’S LIST. 


NEW WORK BY W. H. MALLOCK. 

RELIGION asa CREDIBLE DOCTRINE. 
By W. H. MALLOCK, Author pf “Is Life Worth Living?” ** Social 
Equality,” ‘‘ Labour and the Popular Welfare,” &c. Demy 8vo, 12s. 

The object of this volume is to exhibit theistic religion generally as a system 
worthy of reasonable acceptance ; the readers specially addressed are those 
who desire to assent toa theistic system, but find it difficult to do so in face of 
the verified facts of science, which facts are accepted on the one hand by the 
author, and *~. onsets of theistic religion defended on the other. 

WELLS'S REMARKABLE BOOK. 

ANTICIPATIONS. An Experiment in 
Prophecy. By H. G. WELLS, Author of “The Time Machine,” 
“* When the Sleeper Wakes,” &c. Eighth and Cheap Edition. Crown 
8vo, paper cover, 2s. niet ; in cloth, 3s. 6d. 

This is a popular edition of Mr. Wells s remarkable book, which quickly 
ran into seven editions in its more expensive form last seas on. 

‘* The most remarkable piece of social prophecy we have lately read. 

Is one of the most suggestive attempts that have yet been made seriously | to 

grapple with those great poe of the near future which present them- 

selves to every man.”’—Sfectator. 
IMPORTANT NEW WORK ON CHEMISTRY. 

A TEXT. BOOK OF INORGANIC CHE. 
MISTRY. By Professor A. F. HOLLEMAN. Rendered into 
English by Hermon C. Cooper, Ph.D., with the co-operation of the 
Author. tos. 6d. net. 

In its purely chemical aspect the book will be found painstakingly 
accurate in description, logical in the presentation of experiments, and 
much more complete than many of its predecessors. Careful attention is 
paid throughout to the industrial applications of the science, and also to 
important historical data. The illustrations are numerous and largely new. 
The entire manuscript is revised and brought up to date by the author. In 
every sense Dr. ss s text will be found Wins: abreast of the times. 

EW AND REVISED EDITION 


THE HEATING ANDVENTILATING OF 


BUILDINGS. A Manual for out Engineers and Architects. By 
ROLLA C. CARPENTER, C.E., M.M.E. 8vo, 229 figures. ‘17s. net. 
ConTENTS.—Nature and Properties- of Heat. Principles of Ventilation. 
Amount of Heat Required for Warming. Heat Given Off from Radiating 
Surfaces. Pipe and Fittings Used in Steam and Hot-water Heating. 
Radiators and Heating Surfaces. Steam- odes Boilers and Hot-water 
Heaters. Settings and Appliances. Methods of Operating. Various 
Systems of Piping. Design of Steam and Hot-water Systems. on-gravity 
Return Systems of Steam Heating. Heating with Exhaust Steam. Heat- 
ing with Hot Air. Forced Blast Systems of Heating and Ventilating. 
Heating with Electricity. Temperature Regulators. Contract and 
Specifications. Useful Ta les 
CHAPMAN & ‘HALL, Ltd., LONDON. 


SCOTTISH PROVIDENT 
INSTITUTION. 


this SOCIETY are combined the ADVANTAGES of 


Mutual Assurance wi Moderate Premiums. 


The Prermiwurs are so moderate that at most ages an 
Assurance of £1,200 or £1,250 may generally be secured 
Jrom the first for the same yearly payment which would elsewhere 
assure (with profits) &1,0O00 only. 

The Whole Surplus to the Policyholders on 
a system at once safe and equitable, no share being given to those by 
whose early death there is a Zoss. 

Surplus at oo: Investigation, 21,581,000. 

Ower 60 per cemt. of the Members who died during 
the Septennium were entitled to Bomuses which, mot- 
writhstanding that the Premiums 
dado mot as a rule exceed the non- 
profit rates of other Offices, were, on the 
average, equal to am addition of ower 50 per 
cenie. to the Original Assurances. 

Particulars may be had of a Scheme, combining Endowment and 
Limited Payment Assurance, forming a 


PENSION FOR ADVANCED ACE AND A PROVISION AT DEATH. 
PROSPECTUSES, with full information, sent on application. 


Accumulated Funds exceed £12,000,000. 


HEAD OFFIce: 6 ST. ANDREW SQUARE, EDINBURGH. 
LONDON OFFICE: 17 KING WILLIAM STREET, E.C. 
West END BRANCH: 17 PALL MALL, S.W. 


OXFORD UNIVERSITY PRESS. 


Nowr p- 504, 8vo, cloth, price 15s. net. 


PHYSIOLOGICAL HISTOLOGY. 


METHODS and THEORY. By GUSTAV MANN, M.D., 
C.M.Edin., B.Sc.Oxon., Senior Demenstrator of Physiology in the 
University of Oxford. 


ANNALS of BOTANY. Edited by 


ISAAC BAYLEY yg M.A., M.D., F.R.S., of the University 
of Edinburgh ; D. SCOTT, M. A., Ph. D., F. * of the Royal 
Gardens, Kew; we ‘G. FARLOW, M. DB, of Harvard University, 
U.S.A., assisted by other Botanists. Vol. XVI, Part LXIII, royal 
8vo, paper covers, 145. 

Contents :—Campbell, D. H. STUDIES on the GAMETOPHYTE 
of SELAGINELLA.—Newcombe, F. C. The SENSORY ZONE of 
ROOTS.—Harvey-Gibson, R. J. CONLRIBUTIONS TOWARDS a 
KNOWLEDGE of the ANATOMY of the GENUS SELAGINELLA. 
Part 1V. The Root.—Fritsch, F. E. The STRUCTURE and DEVELOP. 
MENT of the YOUNG PLANTS in OEDOGONIUM.—Freeman, 
E.M. EXPERIMENTS on the BROWN RUST of BROMES 
(PUCCINIA DISPERSA).—Hope, C. W. The “SADD” of the 
UPPER NILE: its Botany compared with that of Similar arenes 
in Bengal and American Waters.—Brebner, G. On the ANATOMY of 
DANAEA and other MARATTIACEAE.—Thiselton-Dyer, Sir W. T. 
MORPHOLOGICAL NOTES. VIII. On Polycotyledony.—Weiss, F. E. 
BRANCHES of STIGMARIAN ROOTLETS.— 
NOTE 


THE STRUCTURE AND LIFE- 


HISTORY of the “wy FLY (Chironomus). By L. C. 
MIALL, F.R.S., and A. R. HAMMOND, F.L.S. With 130 Illus- 
trations, 8vo, cloth, 7s. 6d. 

London: HENRY FROWDE, 
Oxford University Press Warehouse, Amen Corner. 


With 30 Original Illustrations. Price 2s. 6d. 


The HYGIENE of the MOUTH. 
A Guide to the Prevention and Control of Dental Diseases. 


By R. DENISON PEDLEY, L.D.S. Eng., F.R.C.S. Ed. 
Dental Surgeon to the Evelina Hospital, Southwark. 
BY THE SAME AUTHOR, 


The DISEASES of CHILDREN’S TEETH. 


Well Illustrated. Price 7s. 6d. 
SEGG & CO., 289 and 291 Regent Street, London, W 
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gae- CATALOGUE (700 pages and 3000 illustrations, stiff 
cloth bound, quarto) of Max Kohl’s Instruments in 
PHYSICS and CHEMISTRY forwarded free on application 
by COLLEGES, SCHOOLS and LABORATORIES. 


ELECTRICAL MEASURING INSTRUMENTS 
and PROTECTED RHEOSTATS. 


THE CHEAPEST DEAD-BEAT INSTRUMENTS OBTAINABLE. 
pe See “‘ Nature,” January 30, page 304. 
ILLUSTRATED LIST POST FREE ON APPLICATION. 


ISENTHAL & CO., 
85 MORTIMER STREET, LONDON, W. 


Contractors to the Admiralty, War, India, and Colonial Offices, &c. 


APPROVAL PACKETS are sent on application 
by post for se'eetion to any part of the world. 
No deposit required from responsible appli- 
eants. Please state requirements. 


PHOTOS. 


Paris Salon Pic- 
tures. Classical 
Undraped Fi- 
sures. Secular and 
Religious Sub- 
jects. Statuary, 
Views, Architec- 
tural and Scenic, 
Yachts. Actresses, 
Heads, Portraits. 
Artists’ Life Stu- 
dies. Bastern 
Types. Children, 
Animals, Fruit, 
Flowers. Clouds, 
Waves, Rustic 
Scenes. 


Cotiections from noted 
Galleries. 


* COQUETRY,” by D. Tixter, 
Unmounted, Folio size at 2s. 


STEREO-SLIDES (Binocurar). 

Boer War Scenes, Animals, Humorous, Statuary, 
Views (British and Foreign, Town and Country), 
Coronation Procession Scenes. - Prices, 8. each. 
Order ‘‘The Triumph” Aluminium Stereoscope to be 

sent on approval, 4s. 6d. post free. 


ERDMANN & SCHANZ 


ESTABLISHED 1 


( I 
{46 “ LEIGHTON’ TERRACE, BEDFORD HILL, BALHAM 
JUNCTION, LONDON, 


Illustrated Catalogue post free. 


The equivalent of 3d. in Foreign Stamps will be accepted from 
residents abroad. 


Prices from 3d. each. 


NEW PATTERN 


DIFFERENTIAL 
GALVANOMETER 


FOR LOW RESISTANCE TESTING. 


Advantages over the Potentiometer and the Kelvin 
Bridge— 
Much simpler to work. 


Accuracy limited only by that of the Standards 
employed. 


Prime cost. 


Price complete, with Circular Slide Wire and Keys, £14 4s. 


(See Proceedings of Inst. of E.E., Vol. XXX., No. 151, 
Page 908.) 


NALDER BROS. & CO., 


12 CARTERET STREET, QUEEN ANNE’S GATE, 
WESTMINSTER, LONDON, S.W. 
(Late 16 Rep Lion STREET, CLERKENWELL.) 


JAMES J. HICKS, 


8, 9 & 10, HATTON GARDEN, LON 
MAKER OF ALL KINDS OF STANDARD METEOROLOGICAL 
Maker of Merourtal Barometers of description, also of Ceptain George Barometers 
Patent Cunometers, and the Benge Finders bythe ty 


the pocket and Hypeometrical Apparatus; Abuvey and other Levels; Plane 
and Thermometers uf all binds for every conceivable po 
SOLDER OF THE LARGEST STOCK OF CLINICAL THERMOMETERS THE WORLD. 


MAXIBUM THERMOMETER, Bleck Bulb i» on Stand. 


RAIN GAUGE. 
Meredrotogical 


Unued Kingdom, 
and Afnca. 


As used at all the 
Stations = in the 


KEW OBSERVATORY CERTIFICATES SUPPLIED IF DESIRED. 


STANDARD BAROMETER, diarteter of Tube, 05 in., om Mahogany Board. « 


CAMPBELL-STOKES 
SUNSHINE RECORDER, 
With Curtis's Improvements, 


Pattern, and fitted ob 
Dibeovery,” 
Nationa) Antarctic 
Expedition, 


AWARDED NINE MEDALS PARIS EXHIBITION, 1906 
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FREDK. JACKSON & Co. 


(Late MOTTERSHEAD & CO.), 


14 CROSS STREET, MANCHESTER 


Goods Entrance: 10 Half-Moon Street. 


LABORATORY FURNISHERS, 
Importers, Manufacturers, and Dealers in 
CHEMICAL AND PHYSICAL 
APPARATUS 


Of every Description. 
Fine Chemicals, Volumetric Solutions, 
Plain and Stoppered Bottles, 


AND EVERY LABORATORY REQUIREMENT. 
Illustrated Catalogue of Apparatus, with Price 
List of Chemicals, free on application. 
Telegraphic Address—“‘ APPARATUS, MANCHESTER.” 
Telephone Number—2238. 


MERCURY PUMPS OF ALL DESCRIPTIONS. 


The illustration shows a three-fall Sprengel 
Pump with McLeod gauge attached, which in- 
strument is indispensable for research work in 
high vacua. The gauge on this pump will measure 
vacua from ‘8 m/m to ‘oooor m/m. Range can be 
as desired. 


A. C. COSSOR, 54 Farringdon Road, E.C. 
(CONTRACTOR TO H.M. GOVERNMENT). 


DARTON’S LATEST 
IMPROVED SELF-RECORDING 
BAROGRAPH. 


FITTED WITH LEVER MOVEMENT, £6. 
Can be obtained eat all Opticians, or of 


N Cc 
DARTS ORK SOo., 


142° ST. JOHN’S ‘ST., LONDON. 


o@- Fully Illustrated List of Meteorological Instruments 
(including above) Post Free, also List of Electrical Novelties. 


Apparatus for estimation of sulphur in spent oxide. 


PRINCE’S 


SCIENCE LENDING 


LIBRARY. 


Annual Subscription (Town or Country) One Guinea. 

Works are included in Astronomy, Biology, Botany, Chemistry, Geology, 
Logic, Medicine and the Allied Sciences, Microscopy, Photography, 
Physics, Psychology, Sociclogy, Veterinary Science, Voyages and Travels, 


Zoology, &c 
Prospectus sent post free to any address. 


"'SECOND-HAND 
MICROSCOPES AND TELESCOPES, 


HISTOLOGISTS’ MICROSCOPES, £2 15s. and upwards. 
BACTERIOLOGISTS’ MICROSCOPES, £10 and upwards. 
By the leading Makers, 
STUDENTS’ TELESCOPES, £2 15s.and £4 10s., by the leading Makers, 
COOKE 6-inch EQUATORIAL and CLOCK, £120. 


Lists on application. Instruments Bought, Sold or Exchanged. 


A. CLARESON & Co., 
28 BARTLETT'S BUILDINGS, HOLBORN CIRCUS, and 238 HIGH 
HOLBORN, LONDON 


TO SCIENCE LECTURERS. 
HUGHES’ PHOTO-ROTOSCOPE CINEMATOGRAPHS., 


THE MOST PERFECT. 
No Flickering. Superb Mechanism. Price £27 7 0. 
The Moto-Photo Camera for taking the Pictures. 
7 Illustrated Lists, 2d. 
See Mr. HuGues' PATENT COMBINATION OPTICAL 
&c. Lantern constructed for B. J. MaLpgn, 
success. New Oxyhydrogen Microscope. Science Lanterns for C. ass 4 
monstration. Magnificent Results. Docwra Triple, Prize Medals, Highest 
Award. Supplied to the Royal Polytechnic Institution, Dr. H. Gratran 
Guinness, &c. Patent Pomphange Science Lanterns. The Universal 
Lantern 4-inch Condensers, 4-wick Lamp, Portrait Combination front 
Lenses, 18s. 6d., Marvellous value. Science Lecture Sets, Novelties. 
The Lantern Kaleidoscope. Cheapest Lantern Outfits in the World. 
Grandly Illustrated Catalogue, over 180 choice Engravings, 64. ; 
Postage, 4d. Small Illustrated Catalogue, roo pages, free, 5d. List of 
60,000 300 Lecture Sets, Science Subjects. Views, &c., 6d. ; 
Postage, 2d. mphlets Free. GHES, SPEctALisr, 
Rrewster ortimer Road, Kingsland, N. 


TRADE 
MARK 


OPTIMUS.” 


CAMERAS, 


LENSES, 


AND HIGH-CLASS 
PHOTO APPARATUS 


Of every description. 
CATALOGUE POST FREE. 


PERKEN, SON & CO.,LTD., 


99, HATTON GARDEN, 
HOLBORN CIROUS, E.0. 


LONDON. 


HARVEY & PEAK, 


BY APPOINTMENT TO THE ROYAL INSTITU. 
TION OF GREAT BRITAIN. 


POST OFFICE BRIDGE SETS AND 
DEAD BEAT GALYVANOMETERS. 


POTENTIOMETERS. 
SPECTROMETERS. 


STUDENTS’ 
SPHEROMETERS. 


INDUCTION COILS A SPECIALITY. 
Sole Makers of Wagg’s ao Satay Table for X-Ray 


56 ahaa CROSS ROAD, LONDON, W.C. 
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£4 SIXTY DAY WEST INDIAN CRUISE, on 
S.S. Argonaut, tonnage 3273, horse-power 4000, 

organised by Dr. LUNN and Mr. C. PEROWNE, leaving seaenead 

November 27. 

£21 PALESTINE AND EGYPT CRUISE, including 
2nd Class Return Ticket London, Calais, Marseilles, 

and 26 Days’ Cruise. 

£60 TOUR to EGYPT and the NILE. Extensions to 
PHILAE, ASWAN, BERBER, ATBARA, OM- 

DURMAN and KHARTOUM if desired. 


WORLD’S TOUR, accompanied by Mr. F. H. Lows, for 


his Third Annual Round the World Tour. 
Full particulars of foregoing from SECRETARY, 5 Endsleigh 
Gardens, London, N:W. 


COLLECTIONS OF 


MINERALS, ROCKS or FOSSILS 
to illustrate the leading Text-books on 
GEOLOGY, PHYSIOGRAPHY and MINERALOGY. 
50 Goccinens in Box, 12/6 ; 100 do., 21/-; 200 do., 42/- 
A large Stock of Minerals, Sate, b= waa and Microscopic Objects 


CATALOGUES GRATIS. 
Geologists’ Hammers, Cabinets, Card Trays, Glass-capped Boxes, &c., 


&c., always in stock. 


THOMAS D. RUSSELL, 
78 NEWGATE STREET, LONDON, E.C. 


Minerals, Rocks, Fossils, Metallic Ores, Rough Precious Stones, &c. 


Collections of above for Prospectors, Mining Engineers, 
Technical Schools, and for Private Study. 
MINERALS FOR ALL PURPOSES. ROCKS FROM NUMEROUS LOCALITIES. FOSSILS 
FROM ALL BRITISH FORMATIONS. 
ROCK SECTIONS :— 

Precious Stones, Meteorites, Rare Minerals, Blowpipe Cases, Glass 
Top Boxes, Geological Apparatus, Cabinets, Oard Trays, Lantern 
Slides of Rock Sections. 

ALL LISTS FREE OF 


JAMES R. GREGORY & CO, 
MINERALOGISTS, &c., 
To Science & Art Department, British, Indian, & Colonial Museums, & c. 
Office and Stores ;— 


1 KELSO PLACE, STANFORD RD., KENSINGTON, W. 


WATKINS & DONCASTER, 


‘NATURALISTS, 

AND MANUFACTURERS OF 
CABINETS AND APPARATUS 
FOR ENTOMOLOGY, BIRDS’ EG@S AND SKINS, AND ALL 
BRANCHES OF NATURAL HISTORY. 


SPECIAL SHOW-ROOM FOR CABINETS. 


Be@- Our Catalogue (96 pp.) Post free on application. 


N.B.—For Exeellence and Superiority of Cabinets and 
Apparatus, references are _ permit to distinguished 
patrons, Museums, Colleges, &c. 

A LARGE STOCK OF INSECTS, BIRDS’ EGGS 

AND SKINS. 
Birds, Mammals, &c., eer and Mounted by First-class Workmen 
e to Nature. 


All Books and Publications on Natural History supplied. 


36 STRAND, LONDON, W.C. 


(Five Doors from Charing Cross.) 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


me ~ of Savage Warfare, Idols, Sacred Masks, Peruvian Pott 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


an , 


Floscularia, St Melicerta, and many 
Life. Price 1s. per eee Post Free. Helix 
Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 
The following animals can abuays be be supplied, either living 
or preserved by the best methods : 
Sycon ; Clava, Obelia, Sertularia ; Actinia,  Nerety 
onium Hormipbore (preserved) ; Leptoplana ; Lineus, Amphiporus ; 
ph Lanice, Terebella; Lepas, Balanus, Gam 
Ligia My: is, Nebalia, Carcinus; Patella, Buccinum, Eledone, “Pectens 
Bugula, Crisia, Pedicellina, Holothuria, Asterias, Echinus ; Salpa 
(preserved), Scyllium, Raia, &c., &c. 
For prices and more detailed lists apply to 
Biological Laboratory, Plymouth. 


THE DIRECTOR. 


ESTABLISHED 1851. 


BIRKBECK BANK. 


Southampton Buildings, Chancery Lane, London. 
2 


DEPOSIT ACCOUNTS lo 
repayable on demand. 3 | 
The BIRKBECK ALMANACK, with full particulars, post free. 
C. A. RAVENSCROFT, Managing Director. 


Phoenix Assurance Co., Ltd. 


PHC:NIX FIRE OFFICE. 


9 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
EsTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SHCURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 
LOSSES PAID OVER £25,000,000. 


NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers; Editorial 
Communications to the Editor. The telegraphic address of NATURE is “ PHUSIS,” LONDON. 


SUBSCRIPTIONS TO “NATURE.” 


5s. @. 

To ALL PLAcEs ABROAD :— 


CHARGES FOR ADVERTISEMENTS. 


*Three Lines in Column 
Per Line after. . . 
One Sixteenth Page 


° 
oan 


One Eighth Page, or Quarter Column o 18 
9 Page, or HalfaColumn..... 115 

a Page, ora Column. ...... 5 


Tho Shut being ta topo te Tee 


Cheques and Momey Orders payable to MACMILLAN & CO., Limited. 
OFFICE: ST. M_ TIN’S STREET, LONDON, 


W.C. 
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ATWOOD MACHINE (Patent). 
OUR ORIGINAL PATTERN GREATLY IMPROVED. 


New Release (Patent), Dropping Platform done away with, Aluminium Wheel, Agate Bearings, Extra Weights. This 
machine is now a practical Instrument, and with each a Certificate is given, together with a Pamphlet of Experiments. 
PRICE COMPLETE £4 15s. NET. 


PHILIP HARRIS & CO., Lim., BIRMINGHAM and DUBLIN. 
CROSSLEY'’S GAS ENGINES. 
GREAT REDUCTION 
RECENTLY N 


IN GAS 
REMODELLED. CONSUMED. 


(Represents J type in Oil or _= c-_ Crossiey’s Portable Oil Engine 
; : at the Roya gricultura! 


Immediate delivery for Stock . ENGINES DELIVERED.—Up to 
Sizes of Engines. , = the end of 1901, 42,873 engines 


have been delivered, representing 
695,969 B.HP. 
z.TD., 


OPENSHAW, MANCHESTER. 


WATSON’S NEW MICROSCOPE, 
The “HOLOS” FRAM. 


COMPREHENSIVE. EFFICIENT: LOW PRICE. 
The celebrated Fram Microscope, with the addition of complete Mechanical Stage and Compound Substage. 
Finest workmanship. Price with one Eyepiece, £8. 
Set F 41.—HOLOS FRAM Stand, with two Eyepieces, 1 in., and 1/6 in., Objectives, Abbe Illuminator with Iris 
diaphragm, and Mahogany Case, £12 5s. ; . , 
TWO SPEED FINE ADJUSTMENTS. 
THE MALEBS-WATSON. An entirely new double lever device (patented). 
THE SPINDLE MILLED HEAD. The simplest and cheapest pattern. 
For particulars of the above, also for descriptions of the latest and best Condensers, Objectives, 
Eyepieces and Accessories for the Microscope, send for Catalogue No. 2, post free on application. 


Watson's Catalogue of Objects for the Microscope (No. 3) is the most complete 
in the world, post free on application. _ 


W. WATSON & SONS (Zsadvished 1837), 313 HIGH HOLBORN, LONDON, W.C. 


Branches: 16 Forrest Roap, EpinsurGu. And 78 Swanston Street, Melbourne, Australia. 
uy Opticians to H.M. Government. 


YER'S TELE-PHOTO. LENSES & ATTACHMENTS 


Enable you to take Photographs of Distant or Inaccessible 
Subjects of sufficient size to be of practical value. 
a= Indispensable for use in all departments of Natural 


History Field Work (especially Ornithology), and also 
to Architects. 


Price from £8 15s. 


MODERATE POWER 


= 


Prices and Particulars on application. Estimates and 
advice free. 


Stigmatie Lens fitted with Tele-Photo. Attachment. J. H. DALLMEYER, Ltd., 


(These Attachments can bg fitted to any good Lens. ) 25 Newman Street, London, W. 


Stree /ctoria London, and published by MACMILLAN 
LAY ANp Sons. Limtrep, at 7 & 8 Bread Street Queen Victoria Street, in the City o 
St Martin's Street, London, W.C., and THe MACMILLAN ComMPaNy, 66 Fifth Avenue, New York.—Tuurspay, October 30, 1902 
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